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(54) POSITIVE PHOTORESIST COMPOSITION 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photoresist composition excellent in 
line edge roughness and PED stability and a positive photoresist composition excellent 
also in sensitivity. 



SOLUTION: A positive photoresist composition is provided which comprises (a) a resin 
which is decomposed by the action of an acid to increase solubility in an alkali 
developing solution and (b) a compound which has a specified oxime sulfonate structure 
and generates an acid upon irradiation with an actinic ray or a radiation and a 
compound which has a specified onium,salt structure and generates an acid upon 
irradiation with an actinic ray or a radiation. 



LEGAL STATUS [Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 



2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) The positive type photoresist constituent characterized by to contain at 
least one sort chosen from the group of the compound which generates an acid by the 
exposure of the resin with which it decomposes according to an operation of an acid, 
and the solubility over an alkali developer increases, the activity beam of light 
expressed with the (b) following general formula (1), or a radiation, and the compound 
which generates an acid by the exposure of the activity beam of light or the radiation 
expressed with following general formula (2) - (4). 
[Formula 1] 



R1 and R2 express an alkyl group, an alkenyl radical, an alkynyl group, an aryl group, a 
heterocycle radical, or a cyano group independently respectively among a general 
formula (1). R1 and R2 may form a ring unitedly. R3 expresses an alkyl group or an aryl 
group. Moreover, R1 and R2 may be combined with R1 or R2 of another compound 
which are expressed with a general formula (1) through single bond or a connection 
radical. 
[Formula 2] 



R1 1-R19 express an alkyl group, a cycloalkyl radical, an acyl group, or an aryl group 
independently respectively among general formula (2) - (4). X- expresses a **** anion 
or the anion of a with a molecular weight of 100 or less carboxylic acid. 



[Claim 2] The positive type photoresist constituent according to claim 1 
characterized by resin (a) being resin with the repeat unit which has the radical 
expressed with the repeat unit which has the radical expressed with a general formula 
(X) and the repeat unit which has the radical expressed with a general formula (Y1), 
and a general formula (Y2) which has either at least. 
[Formula 3] 



R4 and R5 express a hydrogen atom or an alkyl group independently respectively 
among a general formula (X). Z expresses an alkyl group, m expresses the integer of 
1-20. 

[Formula 4] 



In a general formula (Y1) f R20 expresses an alkyl group. In a general formula (Y2), R21 
and R22 express an alkyl group independently respectively. 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the positive type photoresist 
constituent used for manufacture of a semiconductor integrated circuit component, 
the mask for integrated-circuit manufacture, a printed wired board, a liquid crystal 
panel, etc. 
[0002] 

[Description of the Prior Art] As a positive type photoresist constituent, there is a 
chemistry multiplier system resist constituent indicated by the patent reference 1 
(U.S. Pat. No. 4,491,628), the patent reference 2 (Europe patent No. 29,139), etc. A 
chemistry magnification mold POJIREJISUTO constituent is a pattern formation 
ingredient which makes the exposure section generate an acid by the exposure of 
radiations, such as far-ultraviolet light, changes the solubility over the developer of 
the exposure section of an activity radiation, and the non-irradiating section by the 
reaction which makes this acid a catalyst, and makes a pattern form on a substrate. 
[0003] 3 component system to which the above-mentioned chemistry magnification 
mold POJIREJISUTO constituent changes from alkali fusibility resin, the compound 
(photo-oxide generating agent) with which an acid is therefore generated in radiation 
exposure, and the lysis inhibition compound to the alkali fusibility resin which has an 
acidolysis nature machine, It can divide roughly into the two-component system which 
consists of resin which has the radical which decomposes by the reaction with an acid 
and serves as alkali soluble, and a photo-oxide generating agent, the resin which has 
the radical which decomposes by the reaction with an acid further and serves as alkali 
soluble, the low-molecular lysis inhibition compound which has an acidolysis nature 
machine, and the high Brit system which consists of a photo-oxide generating agent. 
[0004] An operation of the acid used in the above chemistry magnification mold 
positive-resist constituents decomposes, and various techniques which mix two or 
more sorts of resin (acidolysis nature resin) with which the solubility over an alkali 



developer increases, and carry out engine-performance amelioration are known. 
Furthermore, the technique which mixes two or more sorts of photo-oxide generating 
agents with acidolysis nature resin, and carries out engine-performance amelioration 
is indicated by the patent reference 3 (the Europe patent application public 
presentation No. 1024406). Moreover, the patent reference 4 (JP,2001-1 66478,A) has 
proposed use of the resin which contains the repeat unit and polyhydroxy styrene 
repeat unit which have the alicycle alkyl group of acid desorption nature in a side 
chain that the problem of PED stability and a standing wave should be solved. 
[0005] However, control of the dimension fluctuation by amelioration of the Rhine 
edge roughness accompanying the formation of pattern detailed and PED stability was 
desired. Here, since the pattern of a resist and the edge of a substrate interface 
originate in the property of a resist and are irregularly changed in the direction 
perpendicular to the direction of Rhine, edge roughness means that an edge is visible 
to irregularity, when a pattern is seen from right above. The yield is reduced, in order 
for the etching process to which this irregularity uses a resist as a mask to imprint 
and to degrade an electrical property. Especially, it has overly been an amelioration 
technical problem 0.25 micrometers or less with edge roughness very important in a 
detailed field. Moreover, PED (Post Exposure Delay) stability is the paint film stability 
at the time of leaving it within an aligner or a coater until it performs heating actuation 
after exposure. 
[0006] 

[Patent reference 1] U.S. Pat. No. 4491628 specification [the patent reference 2] The 
Europe patent No. 29139 specification [the patent reference 3] The Europe patent 
application public presentation No. 1024406 specification [the patent reference 4] 
JP,2001-166478 t A [0007] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is 
to offer the chemistry magnification mold positive type photoresist constituent 
excellent in the Rhine edge roughness and PED stability, and the chemistry 
magnification mold positive type photoresist constituent which was further excellent 
also in sensibility. 
[0008] 

[Means for Solving the Problem] Are using the positive type photoresist constituent 
containing acidolysis nature resin and two or more sorts of photo-oxide generating 
agents, the above-mentioned purpose is attained, and this invention person came to 
complete this invention, as a result of inquiring wholeheartedly in view of this present 
condition. That is, the positive type photoresist constituent concerning this invention 



is the following configuration. 

[0009] (1) The positive type photoresist constituent characterized by to contain at 

least one sort chosen from the group of the compound which generates an acid by the 

exposure of the resin with which it decomposes according to an operation of the (a) 

acid, and the solubility over an alkali developer increases, the activity beam of light 

expressed with the (b) following general formula (1), or a radiation, and the compound 

which generates an acid by the exposure of the activity beam of light or the radiation 

expressed with following general formula (2) - (4). 

[0010] 

[Formula 5] 
Ri 

^=n— o-o 2 s— R 3 (1) 

[0011] R1 and R2 express an alkyl group, an alkenyl radical, an alkynyl group, an aryl 
group, a heterocycle radical, or a cyano group independently respectively among a 
general formula (1). R1 and R2 may form a ring unitedly. R3 expresses an alkyl group 
or an aryl group. Moreover, R1 and R2 may be combined with R1 or R2 of another 
compound which are expressed with a general formula (1) through single bond or a 
connection radical. 
[0012] 
[Formula 6] 

R12-N— R 14 X (2) 
R« v . 

^S— R 17 X" (3) 
R 18— I— R19 X" (4) 



[0013] R11-R19 express an alkyl group, a cycloalkyl radical, an acyl group, or an aryl 
group independently respectively among general formula (2) - (4). X- expresses a 
**** anion or the anion of a with a molecular weight of 100 or less carboxylic acid. 
[0014] (2) A positive type photoresist constituent given in the above (1) characterized 
by resin (a) being resin with the repeat unit which has the radical expressed with the 
repeat unit which has the radical expressed with a general formula (X) and the repeat 
unit which has the radical expressed with a general formula (Y1), and a general formula 



(Y2) which has either at least. 

[0015] 

[Formula 7] 



— O— C— O-f— C — J— z . -co 




1 \ I / 

CH 3 \ R5 /m 



[0016] R4 and R5 express a hydrogen atom or an alkyl group independently 
respectively among a general formula (X). Z expresses an alkyl group, m expresses the 
integer of 1-20. 
[0017] 
[Formula 8] 



[0018] In a general formula (Y1), R20 expresses an alkyl group. In a general formula 
(Y2), R21 and R22 express an alkyl group independently respectively. 



[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0020] (a) Resin with which it decomposes according to an operation of an acid, and 
the solubility over an alkali developer increases (resin (a)) 

[0021] The resin which has the radical (it is also called an acidolysis nature machine) 
decomposed according to an operation of the acid in this invention is a compound 
which is obtained by carrying out the polymerization of the monomer and which has 
the structure which introduced the acidolysis nature machine into the compound 
which has molecular weight distribution, and serves as alkali fusibility according to an 
operation of an acid. 

[0022] As resin which has an acidolysis nature machine, it is resin which has an 
acidolysis nature machine in both the principal chain of resin, a side chain or a 
principal chain, and a side chain. Among this, the resin which has an acidolysis nature 
machine in a side chain is more desirable. 

[0023] Next, as parent resin in case an acidolysis nature machine joins together as a 
side chain, it is a side chain. - They are OH or -COOH, and alkali fusibility resin that 
has a -R0-COOH or -Ar-OH radical preferably. Here, -R0- expresses the aliphatic 
series or aromatic hydrocarbon more than divalent [ which may have a substituent ], 




[0019] 



and -Ar- expresses the aromatic series radical more than divalent [ which may have 
the substituent of a monocycle or many rings ]. 

[0024] It is alkali fusibility resin which has a phenolic hydroxy! group as desirable 
parent resin in this invention. The alkali fusibility resin which has the phenolic hydroxyl 
group used for this invention o- m- or p-hydroxystyrene (these are named 
generically and it is called hydroxystyrene), The repeat unit equivalent to o- m- or 
p-hydroxy-alpha methyl styrene (these are named generically and it is called 
hydroxy-alpha methyl styrene) Or at least 30-mol %, desirable — more than 50 mol % 
— it is desirable that the benzene nucleus of the copolymer to contain, its 
homopolymer, or this unit is resin by which hydrogenation was carried out partially, 
and p-hydroxystyrene homopolymer is more desirable. As monomers other than the 
hydroxystyrene for preparing the above-mentioned copolymer by copolymerization, 
and hydroxy-alpha methyl styrene, acrylic ester, methacrylic ester, acrylamides, 
methacrylamide, acrylonitrile, a methacrylonitrile, a maleic anhydride, styrene, alpha 
methyl styrene, acetoxy styrene, alkoxy styrene, and alkyl styrene are desirable, and 
styrene, acetoxy styrene, and t-butyl styrene are more desirable. 
[0025] In this invention, although any are sufficient as long as it is resin with which the 
solubility over an alkali developer increases as resin (a), a thing as shown below, for 
example is mentioned. 
[0026] 
[Formula 9] 




1 



3 



[0027] W expresses an acidolysis nature machine among the above-mentioned 
formula. R14 expresses an acid stability radical. 

[0028] Although the radical expressed with the following general formula (X), the 
radical expressed with the following general formula (X1), the radical expressed with 
the following general formula (X2) ? the radical expressed with the following general 
formula (X3) are mentioned as an acidolysis nature machine of W, the radical shown by 
the following general formula (X) is desirable. 
[0029] 

[Formula 10] 

-O-C-O-hC- J— Z ... (X) 

CH 3 \ R 5 /m 



[0030] 

[Formula 1 1] 
O R 
-o— c— o— C-R' (X1) 



O R 

II I 

— 0-CH 2 -C— O— C— R l (X2) 
R" 

R 

I 

— O — Si — R' (X3) 



[0031] R4 and R5 express a hydrogen atom or an alkyl group independently 
respectively among a general formula (X). Z expresses an alkyl group, m expresses the 
integer of 1-20. 

[0032] Even if R in general formula (X1) - (X3), R\ and R" are the same, they may 
differ from each other, are an alkyl group and may have the substituent. Moreover, it 
may join together mutually and R' and R" may form the ring (for example, three to 12 
membered-ring). 

[0033] As an alkyl group as R4 and R5, a straight chain, branching, or annular any is 
sufficient, and you may have the substituent. It is 1-20 preferably [ it is desirable and ] 
as a straight chain alkyl group to carbon numbers 1-30 and a pan, for example, a 
methyl group, an ethyl group, n-propyl group, n-butyl, n-pentyl radical, n-hexyl group, 
n-heptyl radical, n-octyl radical, n-nonyl radical, n-deca nil radical, etc. are mentioned. 



It is 1-20 preferably [ it is desirable and ] as a branching alkyl group to carbon 
numbers 1-30 and a pan, for example, i-propyl group, i-butyl, t-butyl, i-pentyl radical, 
t-pentyl radical, i-hexyl group, t-hexyl group, i-heptyl radical, t-heptyl radical, i-octyl 
radical, t-octyl radical, i-nonyl radical, a t-decanoyl radical, etc. are mentioned. It is 
3-20 preferably [ it is desirable and ] as an annular alkyl group to carbon numbers 
3-30 and a pan, for example, a cyclo propyl group, cyclo butyl, a cyclopentylic group, a 
cyclohexyl radical, a cycloheptyl radical, a cyclo octyl radical, a cyclo nonyl radical, a 
tetracyclo dodecanyl radical, etc. are mentioned. 

[0034] As an alkyl group as Z in a general formula (X), a straight chain, branching, or 
annular any is sufficient, and you may have the substituent. 

[0035] As a straight chain or a branching alkyl group, preferably They are carbon 
numbers 1-10. For example, a methyl group, an ethyl group, n-propyl group, i-propyl 
group, n-butyl, i-butyl, t-butyl, n-pentyl radical, i-pentyl radical, t-pentyl radical, 
n-hexyl group, i-hexyl group, t-hexyl group, n-heptyl radical, i-heptyl radical, t-heptyl 
radical, n-octyl radical, i-octyl radical, t-octyl radical, n-nonyl radical, i-nonyl radical, 
t-nonyl radical, n-deca nil radical, i-deca nil radical, t-deca nil radical, etc. can be 
mentioned. As an annular alkyl group, preferably, it is carbon numbers 3-8, for example, 
a cyclo propyl group, cyclo butyl, a cyclopentylic group, a cyclohexyl radical, a 
cycloheptyl radical, a cyclo octyl radical, etc. can be mentioned. 

[0036] The alkyl group as R in general formula (X1) - (X3), R', and R" They are carbon 
numbers 1-12 preferably. For example, a methyl group, an ethyl group, n-propyl group, 
i-propyl group, n-butyl, i-butyl, t-butyl, n-pentyl radical, i-pentyl radical, t-pentyl 
radical, n-hexyl group, i-hexyl group, t-hexyl group, n-heptyl radical, i-heptyl radical, 
t-heptyl radical, n-octyl radical, i-octyl radical, t-octyl radical, n-nonyl radical, i-nonyl 
radical, t-nonyl radical, n-deca nil radical, i-deca nil radical, t-deca nil radical, etc. can 
be mentioned. 

[0037] moreover — as the substituent of each above-mentioned radical — a hydroxyl 
group and a halogen atom (a fluorine — ) Chlorine, a bromine, iodine, a nitro group, a 
cyano group, the above-mentioned alkyl group, the above-mentioned cycloalkyl 
radical, A methoxy group, an ethoxy radical, a hydroxy ethoxy radical, a propoxy group, 
a hydroxy propoxy group, Alkoxy groups, such as an n-butoxy radical, an iso butoxy 
radical, a sec-butoxy radical, and a t-butoxy radical, Alkoxy carbonyl groups, such as 
a methoxycarbonyl group and an ethoxycarbonyl radical, Aralkyl radicals, such as 
benzyl, a phenethyl radical, and a cumyl radical, an aralkyloxy radical, A formyl group, 
an acetyl group, a butyryl radical, benzoyl, a SHIANAMIRU radical, Acyloxy radicals, 
such as acyl groups, such as a valeryl radical, and a butyryloxy radical, the 



above-mentioned alkenyl radical, Aryloxy carbonyl groups, such as aryloxy groups, 
such as alkenyloxy radicals, such as a vinyloxy radical, a propenyloxy radical, an 
allyloxy radical, and a butenyl oxy-radical, and a phenoxy group, and a benzoyloxy 
radical, can be mentioned. These substituents may have the substituent further. 
[0038] As a radical (it is called an acid stability radical) which is not decomposed 
according to an operation of the acid in R14, a hydrogen atom, a halogen atom, an alkyl 
group, an alkoxy group, and an acyloxy radical are expressed. In the acid stability 
radical of R14, the thing of 1-4 carbon numbers like a methyl group, an ethyl group, a 
propyl group, n-butyl, sec-butyl, and t-butyl is desirable as an alkyl group. 
[0039] As an alkoxy group, the alkoxy group of 1-4 carbon numbers, such as a 
methoxy group, an ethoxy radical, a hydroxy ethoxy radical, a propoxy group, a 
hydroxy propoxy group, an n-butoxy radical, an iso butoxy radical, and a sec-butoxy 
radical, is desirable. As an acyloxy radical, the thing of 2-7 carbon numbers, such as 
an acetoxy radical, a prop noil oxy-radical, a butanoyloxy radical, and a benzoyloxy 
radical, is desirable. 

[0040] Although the example of the radical shown by the general formula (X) is shown 

below, it is not limited to these. 

[0041] 

[Formula 12] 




-o-|-o^r^j -o-|-o 

H H 
H H 
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H H 






0 — CH 3 



H H 



_ 0 _j_o~Q -0+0 



[0042] Although any are sufficient as long as it is resin to which alkali development 
property increases according to an operation of an acid as resin (a), it has the radical 
shown by the above-mentioned general formula (X), an operation of an acid 
decomposes, and the resin (it is also called the resin which has the radical shown by 
the general formula (X) below) with which the solubility over an alkali developer 
increases is mentioned preferably. 

[0043] As a content of the repeat unit (structural unit) which has the radical shown by 
the general formula in such resin (X) in this invention, five-mol % - 50-mol % is 
desirable to all repeat units, and it is five-mol % - 30-mol % more preferably. 
[0044] In the resin which has the radical shown by the general formula (X) in this 
invention, other acidolysis nature machines may be included in addition to the radical 
shown by the above-mentioned general formula (X). 



[0045] The resin containing the radical shown by the above-mentioned general 
formula (X) can compound corresponding vinyl ether, and can obtain it by making it 
react by the phenolic hydroxyl group content alkali fusibility resin which dissolved in 
suitable solvents, such as a tetrahydrofuran, and the known approach. A reaction is 
usually carried out under existence of an acid catalyst, and acid ion-exchange resin, 
desirable hydrochloric acid and p-toluenesulfonic acid or a desirable salt like 
pyridinium tosylate. From an activity raw material like chloro ethyl vinyl ether, the 
above-mentioned corresponding vinyl ether can be compounded by approaches, such 
as nucleophilic substitution, and can be compounded using mercury or a palladium 
catalyst. Moreover, it is compoundable also by the approach of carrying out acetal 
exchange as an option using corresponding alcohol and vinyl ether. In this case, a 
substituent to introduce is given to alcohol, and vinyl ether makes comparatively 
unstable vinyl ether like t-butyl vinyl ether intermingled, and is carried out under acid 
existence like p-toluenesulfonic acid or pyridinium tosylate. 

,[0046] In resin (a), the structural unit shown by the following general formula (VI) can 
be mentioned as a repeat unit which has the radical expressed with a general formula 



[0048] The substituent W1 in a general formula (VI) expresses the radical shown by 
the above-mentioned general formula (X). 

[0049] Although the concrete structure of the structural unit shown by such general 

formula (VI) is illustrated below, this invention is not limited to these. 

[0050] 

[Formula 14] 



(X). 
[0047] 

[Formula 13] 
-fcH 2 — ch} — 




(VI) 




0v f 0 — ^Ol, 




[0051] 

[Formula 15] 






[0052] As a general formula (VI) and a desirable repeat unit which can be 
copolymerized, the structural unit expressed with the following general formula (VII) 
and the following general formula (VIII) can be mentioned. By making resin contain the 
above-mentioned structural unit, this resin can decompose according to an operation 
of an acid, and can control the solubility in the inside of an alkali developer. Moreover, 
the profile which was excellent in rectangle nature can be attained by introducing this 
structural unit. Furthermore, it is effective in adjusting the amount of the structural 
unit expressed with a general formula (VI). 
[0053] 

[Formula 16] 

-£ch 2 — ch} — -£ch 2 — ch}— 



[0054] As a radical (it is called an acid stability radical) which is not decomposed 
according to an operation of the acid in R14, a hydrogen atom, a halogen atom, an alkyl 
group, an alkoxy group, and an acyloxy radical are expressed. In the acid stability 
radical of R14, the thing of 1-4 carbon numbers like a methyl group, an ethyl group, a 
propyl group, n-butyl, sec-butyl, and t-butyl is desirable as an alkyl group. 
[0055] As an alkoxy group, the alkoxy group of 1-4 carbon numbers, such as a 
methoxy group, an ethoxy radical, a hydroxy ethoxy radical, a propoxy group, a 




(VII) 



(VIM) 



hydroxy propoxy group, an n-butoxy radical, an iso butoxy radical, and a sec-butoxy 
radical, is desirable. As an acyloxy radical, the thing of 2-7 carbon numbers, such as 
an acetoxy radical, a prop noil oxy-radical, a butanoyloxy radical, and a benzoyloxy 
radical, is desirable. 

[0056] As an example of the polymerization nature monomer of the structural unit 
shown by such general formula (VIII), although the following are mentioned, it is not 
limited to these. 
[0057] 

[Formula 1 7] 




o 



[0058] - 
[Formula 18] 



"3 








[0059] Resin including a general formula (VII) or (VIII) the structural unit shown can be 
obtained to phenol resin or its monomer making it react with an acid anhydride under 



base existence, by making it react with the halide which corresponds under base 
existence, etc. 

[0060] What consists of what consists of what consists of said general formula (VI) 
and a general formula (VII), said general formula (VI), said general formula (VII), and 
said general formula (VIII) as resin (a), a general formula (VI), a general formula (VII), 
and t-butyl acrylate can be mentioned. 

[0061] In addition, as resin (a), the blend containing what consists of the 
above-mentioned general formula (VI), a general formula (VII), and a general formula 
(VIII) (resin (A')) shown below is desirable. 
[0062] 

[Formula 19] 



[0063] R14 expresses said acid stability radical among a general formula (VI) - (VIII). 
W1 expresses the radical shown by said general formula (X). For x and y, 1-1 OOz are 
0-100, however x+y+z=100[0064]. the content ratio of the repeat unit expressed with 
a general formula (VI) in the resin (a) which consists of said general formula (VI) and a 
general formula (VII) — less than [ more than 10 mol %45 mol % ] — it is less than 
[ more than 1 5 mol %40 mol % ] preferably. 

[0065] the content ratio of each repeat unit in the resin which consists of said general 
formula (VI), a general formula (VII), and t-butyl acrylate — a general formula (VI) — 
less than [ more than 0 mol %20 mol % ] — t-butyl acrylate — less than [ more than 5 
mol %25 mol % ] — a general formula (VI) is [ t-butyl acrylate ] less than [ more than 
10 mol %20 mol % ] in less than [ more than 5 mol %20 mol % ] preferably. 
[0066] As for x of the resin (A') which resin (a) may contain, y, and z ratio, it is 
desirable to satisfy the following conditions. 

[0067] x>=z the case of z= 0 — 0.05< x/(x+y) — < — 0.50 — more — desirable — 
case [ of 0.K x/(x+y) 0 ] ** — 0.05< x/(x+y+z) — < — 0.35 and ** 0.005<z/(x+y+z) 
— < — 0.25 and ** — ** They are ** 0.1<x/(x+y+z) <0.25, ** 0.01<z/(x+y+z) <0.15, 
** x>=z, and ** 0.5<x/(x+y) <0.85[0068] more preferably than 0.5<x/(x+z) <0.95. By 
satisfying the above-mentioned conditions, the rectangle nature of resin of this 
invention of a profile improves, and especially a development defect is improved 
further. 




(VI) 



(VIII) 



[0069] A general formula (VI) and general formula (VII) Or the repeat structural unit 
shown by the general formula (VIII) or the repeat structural unit from other 
polymerization nature monomers may be made to exist in resin combining a kind or 
two sorts or more respectively. Moreover, in order that the resin (a) contained in the 
positive type photoresist constituent of this invention may maintain the good 
development nature to an alkali developer, copolymerization of other suitable 
polymerization nature monomers may be carried out so that an alkali fusibility radical, 
for example, a phenolic hydroxyl group, and a carboxyl group may be introduced. 
[0070] Although the concrete structure of the resin (a) of such this invention is 
illustrated below, this invention is not limited to these. 
[0071] 



[Formula 20] 




[0072] 

[Formula 21] 




[0073] 

[Formula 22] 




[0074] 

[Formula 23] 




[0075] 

[Formula 24] 




[0076] 

[Formula 25] 




[0077] Moreover, the resin of resin (a) with the repeat unit which has the radical 
expressed with the repeat unit which has the radical expressed with the 
above-mentioned general formula (X) and the repeat unit which has the radical 
expressed with a general formula (Y1), and a general formula (Y2) which has either at 
least is desirable in respect of the improvement in sensibility in PED stability. 
[0078] 



[Formula 26] 




[0079] In a general formula (Y1), R20 expresses an alkyl group. In a general formula 
(Y2), R21 and R22 express an alkyl group independently respectively. As an alkyl group 
of R20-R22, also with a straight chain, you may be branching, and carbon numbers 1-8 
are desirable, for example, can mention a methyl group, an ethyl group, n-propyl group, 
an isopropyl group, n-butyl, an isobutyl radical, or sec-butyl. The alkyl group as R20, 
R21, and R22 You may have the substituent. As a substituent for example, an alkoxy 
group (desirable — carbon numbers 1-4, for example, a methoxy group, — ) An ethoxy 
radical, a hydroxy ethoxy radical, a straight chain or a branching propoxy group, a 
straight chain, or a branching butoxy radical, A halogen atom (for example, a fluorine 
atom, a chlorine atom, iodine atom), a cyano group, A hydroxy group, a carboxy group, 
a nitro group, an aryl group (preferably carbon numbers 6-14, for example, a phenyl 
group, a naphthyl group), an aryloxy group (preferably carbon numbers 6-14), an 
alkylthio group (preferably carbon numbers 1-4), etc. can be mentioned. 
[0080] As a repeat unit which has the radical expressed with the repeat unit which has 
the radical expressed with a general formula (Y1), and a general formula (Y2), the 
repeat unit shown by the following general formula (Y) is desirable. 
[0081] 



[Formula 27] 




[0082] Here, R expresses the permutation which has a hydrogen atom, a halogen atom, 
or 1-4 carbon atoms, an unsubstituted straight chain, or the alkyl group of branching, 
two or more R — each — even if the same, you may differ. A expresses the 
combination of independent [ which is chosen from the group which consists of single 
bond, an alkylene group, a permutation alkylene group, a ether group, a thioether 
radical, a carbonyl group, an ester group, an amide group a sulfonamide radical, a 
urethane group, or an urea radical ], or two radicals or more. The radical as A has 20 
or less desirable carbon number, and its single bond is more desirable. Y expresses the 
above-mentioned general formula (Y1) or (Y2) the radical expressed. 
[0083] Although the example of a repeat unit of having the radical expressed with the 
repeat unit which has the radical expressed with a general formula (Y1) below, and a 
general formula (Y2) is given, they are not these things to limit. 
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[0085] Although the example of resin with the repeat unit expressed with the repeat 
unit which has the radical expressed with a general formula (X) below and the repeat 
unit expressed with a general formula (Y1), and a general formula (Y2) of having either 
at least is given, it does not limit to these. 
[0086] 

[Formula 29] 
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[Formula 30] 
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[0088] 

[Formula 31] 




[0089] The repeat unit which has the radical expressed with the above-mentioned 
general formula (X) which is desirable resin as resin (a), And it sets to the resin with 
the repeat unit expressed with the repeat unit expressed with a general formula (Y1), 
and a general formula (Y2) which has either at least. Five-mol % - 50-mol% of the 
content of the repeat unit which has the radical expressed with the above-mentioned 
general formula (X) is desirable to all the repeat units that constitute resin, and is 
five-mol % - 30-mol % more preferably. As a total amount, five-mol % - 30-mol% of the 
content of the repeat unit which has the radical expressed with the repeat unit and 
general formula (Y2) which have the radical expressed with a general formula (Y1) is 
desirable to all the repeat units that constitute resin, and is five-mol % - 20-mol % 
more preferably. 

[0090] In a weighted mean (Mw: polystyrene criterion), 2,000 or more, the molecular 
weight of resin (a) is 3,000-200,000 preferably, and is usually 5,000-70,000 more 
preferably, moreover, degree of dispersion (Mw/Mn) — desirable — 1.0-4.0 — more 
— desirable — 1.0-3.5 — especially, it is 1.0-3.0 preferably, and thermal resistance 
and image formation nature (a pattern profile, defocusing latitude, etc.) become good, 



so that degree of dispersion is small. 

[0091] The content in the positive type photoresist constituent (except for a 
spreading solvent) of resin (a) is 75 - 98 % of the weight still more preferably 50 to 99% 
of the weight preferably. 

[0092] (b) The compound which generates an acid by the exposure of the activity 
beam of light or radiation expressed with a general formula (1), And the resist 
constituent of compound this invention which generates an acid by the exposure of 
the activity beam of light or radiation expressed with general formula (2) - (4) KrF 
excimer laser light, ArF excimer laser light, an EB, etc. as a compound (photo-oxide 
generating agent) which generates an acid with the activity beam of light or radiation 
irradiated in case patterning is carried out At least one sort chosen from the 
compound expressed with the above-mentioned general formula (1) and the 
compound (onium compound) expressed with above-mentioned general formula (2) - 
(4) is contained. 

[0093] R1 and R2 express an alkyl group, an alkenyl radical, an alkynyl group, an aryl 
group, a heterocycle radical, or a cyano group independently respectively among a 
general formula (1). R1 and R2 may form a ring unitedly. R3 expresses an alkyl group 
or an aryl group. Moreover, R1 and R2 may be combined with R1 or R2 of another 
compound which are expressed with a general formula (1) through single bond or a 
joining chain. 

[0094] Each radical as R1 and R2 is carbon numbers 1-16 preferably, and may have 
the substituent. each radical as R3 — desirable — carbon numbers 1-16 — it is 2-12 
more preferably and you may have the substituent. The alkyl group as R1, R2, and R3 
may be a straight chain, branching, or annular any, and its alkyl group of 1-16 carbon 
numbers is desirable. As a straight chain or a branching alkyl group, for example A 
methyl group, an ethyl group, a propyl group, i-propyl group, butyl, i-butyl, t-butyl, 
t-amyl group, n-hexyl group, n-octyl radical, i-octyl radical, n-decyl group, Alkyl 
groups, such as an undecyl radical, dodecyl, and a hexadecyl radical, a trifluoromethyl 
radical, Perfluoro-propyl group, perfluoro-butyl, perfluoro — t-butyl, perfluoro-octyl 
radical, perfluoro-undecyl radical, 1, and 1 -screw trifluoromethyl ethyl group etc. is 
mentioned. As an annular alkyl group, carbon numbers 3-8 are desirable, for example, 
a cyclo propyl group, a cyclopentylic group, a cyclohexyl radical, etc. are mentioned. 
[0095] The alkenyl radical as R1 and R2 may be a straight chain, branching, or annular 
any, and its alkenyl radical of 2-16 carbon numbers is desirable. As a straight chain or 
an alkenyl radical of branching, an allyl group, a metallyl radical, a vinyl group, a methyl 
allyl group, 1-butenyl group, 3-butenyl group, 2-butenyl group, 1, 3-pentadienyl radical, 



a 5-hexenyl radical, a 2-oxo — 3-pentenyl radical, a deca PENTA enyl radical, 
7-octenyl group, etc. are mentioned, for example. As an annular alkenyl radical, it is a 
cyclo butenyl group, a cyclohexenyl group, a cyclopentadienyl group, and bicyclo 
[4.2.4] dodeca. - A 3 and 7-diene-5-IRU radical etc. is mentioned. 
[0096] The alkynyl group as R1 and R2 has desirable carbon numbers 2-16, for 
example, an ethynyl group, a propargyl radical, 2-butynyl radical, 4-hexynil group, 
2-OKUCHINIRU radical, a phenyl ethynyl group, a cyclohexyl ethynyl group, etc. are 
mentioned. 

[0097] The aryl groups as R1, R2, and R3 are carbon numbers 5-16 more preferably, 
and the thing of 6-14 still more desirable carbon numbers like a phenyl group, a tolyl 
group, a methoxypheny radical, and a naphthyl group is mentioned. As a heterocycle 
radical, it is carbon numbers 5-16 preferably, and what replaced the annular atoms of 
the above-mentioned aryl group with the hetero atom can be mentioned, for example, 
a thiophene furil radical, a thienyl group, etc. can be mentioned. 

[0098] As a substituent which each above-mentioned radical may have, for example 
An alkyl group ( — for example, the same thing as the alkyl group as R1 — desirable — 
a carbon number 1 - 4) — an alkoxy group (desirable — carbon numbers 1-4, for 
example, a methoxy group, and an ethoxy radical — ) A hydroxy ethoxy radical, a 
straight chain or a branching propoxy group, a straight chain, or a branching butoxy 
radical, A halogen atom (for example, a fluorine atom, a chlorine atom, iodine atom), a 
cyano group, A hydroxy group, a carboxy group, a nitro group, an aryloxy group 
(preferably carbon numbers 6-14), an alkylthio group, an aralkyl radical (preferably 
carbon numbers 6-14, for example, benzyl, a naphthyl methyl group), the radical shown 
by the following general formula (1 A) are mentioned. 
[0099] 

[Formula 32] 
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[0100] R1-R2 are synonymous with R1-R2 in said general formula (1) among the 
above-mentioned formula. 

[0101] Although the example of a compound expressed with a general formula (1) is 

shown below, this invention is not limited to these. 

[0102] 

[Formula 33] 





[0103] 

[Formula 34] 
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[0104] Among above-mentioned general formula (2) - (4), as an alkyl group of 
R11-R19, carbon numbers 1-10 are desirable, and a methyl group, an ethyl group, a 
propyl group, i-propyl group, butyl, i-butyl, t-butyl, t-amyl group, n-hexyl group, 
n-octyl radical, i-octyl radical, etc. are mentioned. As a cycloalkyl radical of R1 1-R19, 
carbon numbers 3-8 are desirable, and a cyclo propyl group, a cyclopentylic group, a 
cyclohexyl radical, etc. are mentioned. 

[0105] As an acyl group of R11-R19, acetyl group, propanoyl radical, butanoyl radical, 
2, and 2-dimethyl propanoyl radical, a cyclohexyl carbonyl group, benzoyl, etc. are 
mentioned preferably. 

[0106] As an aryl group of R1 1-R19, carbon numbers 4-12 are desirable, and a phenyl 
group, a tolyl group, a methoxypheny radical, a naphthyl group, etc. are mentioned. 
[0107] Each above-mentioned radical may have the substituent and an alkyl group, a 
cycloalkyl radical, an alkoxy group, a halogen atom (a fluorine atom, a chlorine atom, 
iodine atom), a cyano group, a hydroxy group, a carboxy group, a nitro group, an 
aryloxy group, an alkylthio group, an aralkyl radical, etc. are mentioned as a 
substituent. The alkyl group and the cycloalkyl radical are synonymous with what was 
mentioned above here. As an alkoxy group, the thing of 1-4 carbon numbers like a 
methoxy group, an ethoxy radical, a hydroxy ethoxy radical, a propoxy group, an 
n-butoxy radical, an iso butoxy radical, a sec-butoxy radical, and a t-butoxy radical is 



mentioned. As an aralkyl radical, benzyl, a naphthyl methyl group, a furil radical, a 
thienyl group, etc. are mentioned. 

[0108] X- expresses a **** anion or the anion of a with a molecular weight of 100 or 
less carboxylic acid among above-mentioned general formula (2) - (4). As an anion of 
a with a molecular weight of 100 or less carboxylic acid, anions, such as formic acid, an 
acetic acid, a propionic acid, n-butanoic acid, an isobutyric acid, a lactic acid, 
hydroxyacetic acid, and oxalic acid, are mentioned. 

[0109] General formula (2) Although the example of a compound expressed with - (4) 

is shown below, this invention is not limited to these. 

[0110] 

[Formula 35] 
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[0111] 

[Formula 36] 
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[0112] The compound expressed with a general formula (1) was indicated by for 
example, S.R.Sandler & W.Karo, Organic functionalgroup preparations, Vol.3, and 
Academic Press, for example, can be obtained by the reaction of a reaction with 
ketones, a hydroxylamine, or its salt or the oxime compound compounded by 
nitrosating "activity" methylene group with a nitrous acid or heavy alkyl nitrate, and 
desired acid halide. 

[01 13] At least one sort chosen from the group of the compound which generates an 
acid by the exposure of the activity beam of light or radiation expressed with the 
above-mentioned general formula (1), and the compound which generates an acid by 
the exposure of the activity beam of light or radiation expressed with 
above-mentioned general formula (2) - (4) is contained. 

[0114] The compound which generates an acid by the exposure of the activity beam 
of light or radiation expressed with the above-mentioned general formula (1), The 
above-mentioned general formula (2) the amount of at least one sort used chosen 
from the group of the compound which generates an acid by the exposure of the 
activity beam of light or radiation expressed with - (4) By the mole ratio (at least one 
sort chosen from the group of the compound which generates an acid by the exposure 
of the activity beam of light or radiation expressed with the compound / 
above-mentioned general formula (2) - (4) which generates an acid by the exposure of 
the activity beam of light or radiation expressed with the above-mentioned general 
formula (1)) 95 / 5 - 20/80 — desirable — 95 / 5 - 40/60 — it is 80 / 20 - 50/50 still 
more preferably. [ usually, ] 

[0115] The addition of the compound which generates an acid by the exposure of the 
activity beam of light or radiation expressed with the above-mentioned general 



formula (1) is 0.1 - 7 % of the weight usually 0.2 - 4 % of the weight still more 
preferably 0.2 to 5% of the weight preferably on the basis of the solid content in a 
constituent. 

[01 16] The above-mentioned general formula (2) At least one sort of additions chosen 
from the group of the compound which generates an acid by the exposure of the 
activity beam of light or radiation expressed with - (4) are 0.01 - 5 % of the weight 
usually 0.1 - 2 % of the weight still more preferably 0.05 to 3% of the weight preferably 
on the basis of the solid content in a constituent. 

[0117] In this invention, other photo-oxide generating agents may be used together 
with the compound expressed with the above-mentioned general formula (1) - a 
general formula (4). 

[0118] The addition (total amount) of a photo-oxide generating agent is usually used 
in 0.11 - 40% of the weight of the range on the basis of the solid content in a 
constituent, and is preferably used in 1 - 10% of the weight of the range still more 
preferably 0.2 to 20% of the weight. When there are few additions of a photo-oxide 
generating agent than 0.11 % of the weight, there is an inclination for sensibility to 
become low, and if there are more additions than 40 % of the weight, the light 
absorption of a resist will become high too much, and there are aggravation of a profile 
and an inclination for a process (especially BEKU) margin to become narrow. 
[0119] An organic base nature compound can be used for the constituent of this 
invention. Since the stability at the time of preservation improves further and the line 
width change by PED decreases further by this, it is desirable. The desirable organic 
base nature compound which can be used by this invention is a compound with 
basicity stronger than a phenol. A nitrogen-containing basicity compound is desirable 
especially. As desirable chemical environment, following (type A) - (E) structure can 
be mentioned. 
[0120] 

[Formula 37] 
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[0121] Furthermore, a desirable compound is a nitrogen-containing basicity compound 
which has two or more nitrogen atoms of different chemical environment in a nitrogen 
content ring compound (it is also called an annular amine compound) or a monad. As 
an annular amine compound, it is more desirable that it is polycyclic structure. As a 
desirable example of an annular amine compound, the compound expressed with the 
following general formula (F) is mentioned. 
[0122] 

[Formula 38] 
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[0123] Among a formula (F), respectively, independently, Y and Z may contain the 
hetero atom and express the straight chain which may be permuted, branching, and an 
annular alkylene group. Here, as a hetero atom, a nitrogen atom, a sulfur atom, and an 



oxygen atom are mentioned. As an alkylene group, 2-10 carbon numbers are desirable, 
and are 2-5 things more preferably. As a substituent of an alkylene group, a halogen 
atom besides the alkyl group of 1-6 carbon numbers, an aryl group, and an alkenyl 
radical and a halogenation alkyl group are mentioned. Furthermore, the compound 
shown below is mentioned as an example of the compound shown by the general 
formula (F). 
[0124] 

[Formula 39] 




[0125] Also in the above, especially a 1, 8-diazabicyclo [5.4.0] undeca-7-en, 1, and 
5-diazabicyclo [4.3.0] nona-5-en is desirable. 

[0126] It is the compound which has especially a compound or alkylamino radical 
including both ring structures containing the amino group and nitrogen atom which are 
not permuted [ a permutation or ] preferably as a nitrogen-containing basicity 
compound which has two or more nitrogen atoms of different chemical environment in 
a monad. As a desirable example, the aminopyridine which is not permuted [ the 
guanidine which is not permuted / a permutation or / a permutation, or ], The amino 
pyrrolidine which is not permuted [ the amino alkyl pyridine which is not permuted / a 
permutation or / a permutation, or ], The pyrazole which is not permuted [ in DAZORU 
which is not permuted / a permutation or /, a permutation or ], The pyrimidine which 
is not permuted [ the pyrazine which is not permuted / a permutation or /, a 
permutation, or ], The amino alkyl morpholine which is not permuted [ the amino 
morpholine which is not permuted / the piperazine which is not permuted / the 
pyrazoline which is not permuted / the imidazoline which is not permuted / the 
pudding which is not permuted / a permutation or /, a permutation, or /, a permutation, 
or /, a permutation, or /, a permutation, or /, a permutation, or ] is mentioned. 
Desirable substituents are the amino group, an amino alkyl group, an alkylamino radical, 
an amino aryl group, an arylamino radical, an alkyl group, an alkoxy group, an acyl group, 
an acyloxy radical, an aryl group, an aryloxy group, a nitro group, a hydroxyl group, and 
a cyano group. 



[0127] As a desirable compound, especially Guanidine, 1, and 1 -dimethyl guanidine, 1, 
1, 3, and 3-tetra methyl guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 
2-dimethylamino pyridine, 4-dimethylaminopyridine, 2-diethylamino pyridine, 
2-(aminomethyl) pyridine, 2-amino-3-methylpyridine, 2-amino-4-methylpyridine, 

2- amino-5-methylpyridine, 2-amino-6-methyIpyridine, 3-aminoethyl pyridine, 
4-aminoethyl pyridine, 3-amino pyrrolidine, a piperazine, N-(2-aminoethyl) piperazine, 
N-(2-aminoethyl) piperidine, 4-amino - 2, 2, 6, and 6-tetramethylpiperidine, 
4-piperidino piperidine, a 2Hmino piperidine, 1-(2-aminoethyl) pyrrolidine, A pyrazole, 

3- amino-5-methyl pyrazole, 5 - Amino-3-methyl-1-p-tolyl pyrazole, Pyrazine, 
2-(aminomethyl)-5-methyl pyrazine, a pyrimidine, 2, 4-diamino pyrimidine, 4, 
6-dihydroxy pyrimidine, 2-pyrazoline, Although 3-pyrazoline, N-amino morpholine, 
N-(2-aminoethyl) morpholine, a trimethyl imidazole, a triphenyl imidazole, a methyl 
diphenyl imidazole, etc. are mentioned, it is not limited to this. 

[0128] These nitrogen-containing basicity compounds are independent, or are used 
together two or more sorts, the amount of the nitrogen-containing basicity compound 
used — the positive type photoresist constituent (except for solvent) 100 weight 
section — receiving — usually — 0.001 - 10 weight section — it is 0.01 - 5 weight 
section preferably. Under in the 0.001 weight section, when there is an inclination for 
the above-mentioned effectiveness not to be acquired and 10 weight sections are 
exceeded, there is an inclination for the development nature of the fall of sensibility or 
a non-exposed area to get worse. 

[0129] The chemistry magnification mold positive type photoresist constituent of this 
invention can be made to contain the compound which has two or more phenol nature 
OH radicals which promote the solubility over a surfactant, a color, a pigment, a 
plasticizer, a photosensitizer, and a developer further if needed. 

[0130] To the positive type photoresist constituent of this invention, it is desirable to 
contain a surfactant. Specifically The polyoxyethylene lauryl ether, polyoxyethylene 
stearylether, Polyoxyethylene alkyl ether, such as the polyoxyethylene cetyl ether and 
the polyoxyethylene oleyl ether Polyoxyethylene alkyl aryl ether, such as the 
polyoxyethylene octyl phenol ether and the polyoxyethylene nonyl phenol ether 
Polyoxyethylene polyoxypropylene block copolymers Sorbitan monolaurate, sorbitan 
monopalmitate, sorbitan monostearate, Sorbitan fatty acid esters, such as sorbitan 
monooleate, sorbitan trioleate, and sorbitan tristearate Polyoxyethylene sorbitan 
monolaurate, polyoxyethylene sorbitan monopalmitate, Polyoxyethylenesorbitan 
monostearate, polyoxyethylene sorbitan trioleate, The Nonion system surfactants, 
such as polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylene sorbitan 



tristearate, EFUTOPPU EF301, EF303, and EF352 (new Akita formation Make), The 
megger fucks F1 71 , F1 73, F1 76, F1 89, and R08 (Dainippon Ink & Chemicals, Inc. make), 
Fluorochemical surfactants, such as Fluorad FC430 and FC431 (Sumitomo 3M make), 
the Asahi guard AG710, Sir chlorofluocarbon S-382, and SC101, SC102, SC103, 
SC104, SC105, SC106 (Asahi Glass Co., Ltd. make), Organosiloxane polymer KP341 
(Shin-Etsu Chemical Co., Ltd. make), an acrylic-acid system or methacrylic-acid 
system (**) polymerization poly flow No.75, No. 95 (product made from Kyoeisha 
Fats-and-oils Chemical industry), Troysol S-366 (made in Troy Chemical), etc. can be 
mentioned. Also in these surfactants, a fluorine system or a silicon system surfactant 
is desirable in respect of spreading nature and development defective reduction. 
[0131] The loadings of a surfactant are usually 0.01 % of the weight - 1 % of the weight 
preferably to the solid content of all the constituents in the constituent of this 
invention 0.01 % of the weight to 2% of the weight, these surfactants are one-sort 
independent — it is — it can use combining two or more sorts. 

[0132] Furthermore, a spectral sensitization agent which is listed below can be added 
and sensibility can be given to i or g line for chemistry magnification mold 
POJIREJISUTO of this invention by making a long wavelength field carry out 
sensitization from far-ultraviolet [ in which the photo-oxide generating agent to be 
used does not have absorption ]. As a suitable spectral sensitization agent, 
specifically Benzophenone, p, and p'-tetramethyldiaminobenzophenone, A p and 
p'-tetraethyl ethylamino benzophenone, 2-chloro thioxan ton, An anthrone, a 
9-ethoxy anthracene, an anthracene, a pyrene, perylene, Phenothiazin, benzyl, an 
acridine orange, a benzoflavin, SETOFURABIN-T, 9, 10-diphenyl anthracene, and 
9— full — me — non An acetophenone, a phenanthrene, 2-nitro fluorene, 
5-nitroacenaphthene, A benzoquinone, a 2-chloro-4-nitroaniline, IM-acetyl-para 
nitroaniline, Para nitroaniline, an N-acetyl-4-nitro-1-naphthylamine, PIKURAMIDO, 
anthraquinone, 2-ethyl anthraquinone, 2-tert-butyl anthraquinone, 1, 2-bends 
Anthraquinone, the 3-methyl -1, 3-diaza -1, 9-bends anthrone, Although it is a 
dibenzal acetone, 1 ,2-naphthoquinone, 3, and 3'-carbonyl-screw (5, 7-dimethoxy 
carbonyl coumarin), coronene, etc., it is not limited to these. 

[0133] As a compound which has two or more phenol nature OH radicals which 
promote the solubility over a developer A polyhydroxy compound is mentioned. 
Preferably to a polyhydroxy compound Phenols, resorcinol, phloroglucine, 
FUROROGURUSHIDO, 2 and 3, 4-trihydroxy benzophenone, 2, 3, 4, and 4- 
tetra-hydroxy benzophenone, alpha, alpha', alpha' -tris (4-hydroxyphenyl) - 1, 3, 
5-triisopropyl benzene, There is a tris (4-hydroxyphenyl) methane, tris 



(4-hydroxyphenyl) ethane, 1, and 1 -bis(4-hydroxyphenyl) cyclohexane. 
[0134] The chemistry magnification mold positive type photoresist constituent of this 
invention As a solvent which can melt to the solvent which dissolves each 
above-mentioned component, can apply on a base material, and can be used Ethylene 
dichloride, a cyclohexanone, cyclopentanone, 2-heptanone, Gamma-butyrolactone, a 
methyl ethyl ketone, ethylene glycol monomethyl ether, Ethylene glycol monoethyl 
ether, 2-methoxy ethyl acetate, Ethylene glycol monoethyl ether acetate, propylene 
glycol monomethyl ether, Propylene-glycol-monomethyl-ether acetate, toluene, ethyl 
acetate, Methyl lactate, ethyl lactate, methoxy methyl propionate, ethoxy ethyl 
propionate, methyl pyruvate, pyruvic-acid ethyl, pyruvic-acid propyl, N, and 
N-dimethylformamide, dimethyl sulfoxide, N-methyl pyrrolidone, a tetrahydrofuran, 
etc. are desirable, and independent in these solvents — or it is mixed and used. 
[0135] The above-mentioned chemistry magnification mold positive type photoresist 
constituent can be exposed through a predetermined mask after spreading by the 
suitable methods of application, such as a spinner and a coating machine, on a 
substrate (example: silicon / diacid-ized silicon covering) which is used for 
manufacture of a precision integrated circuit device, and a good resist pattern can be 
obtained by developing negatives by performing BEKU. 

[0136] As an alkali developer of the chemistry magnification mold positive type 
photoresist constituent of this invention For example, a sodium hydroxide, a 
potassium hydroxide, a sodium carbonate, a sodium silicate, Inorganic alkali, such as 
sodium phosphate, a meta-sodium silicate, and aqueous ammonia Primary amine, such 
as ethylamine and n propylamine, diethylamine, Tertiary amine, such as the 2nd 
amines, such as G n butylamine, triethylamine, and methyl diethylamine Alcoholic 
amines, such as dimethylethanolamine and triethanolamine, Amides, such as a 
formamide and an acetamide, tetramethylammonium hydroxide, TORIMECHIRU 
(2-hydroxyethyl) ammonium hydroxide, tetraethylammonium hydroxide, Tributyl 
methylammonium hydroxide, tetra-ethanol ammonium hydroxide, Methyl triethanol 
ammonium hydroxide, BENJIRUMECHIRUJI ethanol ammonium hydroxide, BENJIRUJI 
methylethanol ammonium hydroxide, benzyl triethanol ammonium hydroxide, There is 
a water solution (usually 0.1 - 10 % of the weight) of alkali, such as annular amines, 
such as quarternary ammonium salt, such as tetrapropylammonium hydroxide and 
tetrabutylammonium hydroxide, a pyrrole, and a piperidine, etc. 
[0137] 

[Example] Hereafter, although this invention explains still more concretely, this 
invention is not limited to these. 



[0138] The synthetic example 1 [the synthetic example of resin] 
Composition of resin is compoundable even if it uses any of the approach using vinyl 
ether, and the acetal exchange buffering method using alcohol and alkyl vinyl ether 
about acetalization. Moreover, since it compounds efficiently and stably, a dehydration 
azeotropy method as shown below can use preferably. However, these synthesis 
methods are examples and are not limited to these. 

[0139] (1) VP8000 (1800g) by synthetic Nippon Soda and 
propylene-glycol-monomethyl-ether acetate (PGMEA) of resin 1 (8200g) were 
dissolved in the flask, vacuum distillation was performed, and azeotropy distilling off of 
water and the PGMEA was carried out. After water checked having become 
sufficiently low, the solution which added pyridinium p-toluene sulfonate (9.0g) to 
cyclohexane ethanol (576.2g), and dissolved in it was added to reaction mixture, and 
t-butyl vinyl ether (450.2g) was further agitated at addition and a room temperature 
for 5 hours. After adding and separating liquids to reaction mixture and rinsing further 
water (3.6I.) and ethyl acetate (7.2I.) to it, PGMEA for ethyl acetate, water, and 
azeotropy was distilled off by reduced pressure distilling off, and the alkali fusibility 
resin (resin 1) (30-% of the weight PGMEA solution) which has a substituent 
concerning this invention was obtained. Moreover, Mw of the polymer obtained by 
GPC measurement of polystyrene criteria was 1 1000, and Mw/Mn was 1.10. 
[0140] (2) VP15000 (100g) by synthetic Nippon Soda and PGMEA (400g) of resin 2 
were dissolved in the flask, vacuum distillation was performed, and azeotropy distilling 
off of water and the PGMEA was carried out. After water checked having become 
sufficiently low, ethyl vinyl ether (25.0g) and p-toluenesulfonic acid (0.02g) were 
agitated at addition and a room temperature for 1 hour. Triethylamine (0.03g) is added 
to reaction mixture, the reaction was stopped, after adding and separating liquids and 
rinsing further water (400ml) and ethyl acetate (800ml), PGMEA for ethyl acetate, 
water, and azeotropy was distilled off by reduced pressure distilling off, and the alkali 
fusibility resin (resin 2) (30-% of the weight PGMEA solution) which has a substituent 
concerning this invention was obtained. Moreover, Mw of the polymer obtained by 
GPC measurement of polystyrene criteria was 18000, and Mw/Mn was 1.12. 
[0141] (3) synthetic Pori (p-hydroxystyrene) 16.2g of resin 3, and chlorination iso 
PIROPIRU — acetone 100ml — it dissolved in inside, triethylamine 1.8g was added to 
reaction mixture, and it stirred at 50-55 degrees C for 5 hours. The reaction solution 
was moved to 1000ml water, and the decantation removed the upper layer. The 
obtained viscous resin matter was dissolved in the 75ml acetone, and the solution was 
moved into 500ml of water. The precipitating rubber-like resin was dried under 



reduced pressure, and Pori (p-hydroxystyrene / p-isopropoxy styrene) 15.4g was 
obtained as a white powder object. The obtained ratio of p-hydroxystyrene structural 
unit of a polymer and p-isopropoxy styrene structural unit was 90:10 by 1 H-NMR. 
Moreover, the weight average molecular weight Mw of the polymer obtained by GPC 
measurement of polystyrene criteria was 15500, and molecular-weight-distribution 
Mw/Mn was 1.12. Pori (p-hydroxystyrene / p-isopropoxy styrene) 15.0g and the 
above-mentioned ethyl-vinyl-ether 3.0g were dissolved in 150ml of ethyl acetate, the 
p-toluenesulfonic acid of the amount of catalysts was added in it, it stirred at the 
room temperature after that for 6 hours, and the reaction was advanced. The 
synthetic product was neutralized and condensed by triethylamine after the reaction. 
In order to dissolve in a 100ml acetone and to settle the viscous oily residue further, it 
moved to underwater [ 3000ml ]. Reduced pressure drying of the settled polymer was 
filtered, rinsed and carried out, and Pori (p-1 - ethoxy ethoxy styrene / 
p-hydroxystyrene / p-isopropoxy styrene) 16.2g was obtained as a white powder 
object. The ratio of the p-1 -ethoxy ethoxy styrene structural unit of the obtained 
polymer, p-hydroxystyrene structural unit, and p-isopropoxy styrene structural unit 
was 30:60:10 by 1 H-NMR. Moreover, Mw of the polymer obtained by GPC 
measurement of polystyrene criteria was 18000, and Mw/Mn was 1.12. 
[0142] (4) Composition of resin 4 [composition of synthetic example 4-1 vinyl ether] 
Ethyl vinyl ether was mixed in cyclohexyl ethyl alcohol, mercury acetate was added 
there, and it stirred at the room temperature for 12 hours. After extracting and rinsing 
with ethyl acetate and water, the cyclohexyl ethyl vinyl ether (X-1) which is the 
specified substance was obtained by vacuum distillation. 

[Synthetic example 4-2] It was based on the conventional method, and it dehydrated 
and p-tert-butoxy styrene monomer 39.6g (0.225 mols) and t-Bu styrene monomer 4g 
(0.025 mols) which carried out distillation purification were dissolved in 
tetrahydrofuran 100ml. The polymerization reaction was performed by adding 
azobisisobutyronitril (azobisuisobutironitoriru) 0.033g 3 times every 2.5 hours at 80 
degrees C under a nitrogen air current and stirring, and finally continuing stirring for 
further 5 hours. Reaction mixture was supplied to hexane 1200ml, and white resin was 
deposited. It dissolved in tetrahydrofuran 150ml after drying the obtained resin. After 
adding 4-N hydrochloric acid to this and making it hydrolyze by carrying out heating 
reflux for 6 hours, it reprecipitates to the ultrapure water of 5L, and this resin was 
carried out the ** exception, and was rinsed and dried. Furthermore, it dissolved in 
tetrahydrofuran 200ml, and dropping and reprecipitation were performed, stirring 
violently in the ultrapure water of 5L This reprecipitation actuation was repeated 3 



times. 120 degrees C of obtained resin were dried in the vacuum desiccator for 12 
hours, and Pori (p-hydroxystyrene / t-butyl styrene) copolymer alkali fusibility resin 
R-2 was obtained. The weight average molecular weight of the obtained resin was 
9600. 

[The synthetic example 4-3] 

Alkali fusibility resin R-2 obtained in the synthetic example 4-2 20g 
Propylene-glycol-monomethyl-ether acetate (PGMEA) 80ml was dissolved in the 
flask, vacuum distillation was performed, and azeotropy distilling off of water and the 
PGMEA was carried out. After water checked having become sufficiently low, 5.0g and 
35mg of p-toluenesulfonic acid were added, the vinyl ether X-1 obtained in the 
synthetic example 4-1 was stirred at the room temperature for 1 hour, triethylamine 
was added, and the reaction was ended. The alkali fusibility resin (resin 4) which has a 
substituent concerning this invention which distills off PGMEA for ethyl acetate, 
water, and azeotropy by reduced pressure distilling off to reaction mixture, and relates 
ethyl acetate to this invention at it after rinsing further, addition and was obtained. 
The weight average molecular weight of the obtained resin was 1 1000. 
[0143] (5) The 60-mol % acrylic-acid-t-Bu copolymerization resin (P-hydroxystyrene 
/ 40-mol %) made from synthetic Triquest of resin 5 was used. Weight average 
molecular weight was 8500. 

[0144] (6) It was based on the synthetic (synthetic example 6-1) conventional method 
of resin 6, and it dehydrated and p-acetoxy styrene monomer 51.9g (0.32 mols) which 
carried out distillation purification, and methacrylic-acid 

1-adamantane-1-IRU-1-methylethyl 14.82g (0.0565 mols) were dissolved in the 
tetrahydrofuran at 150mL(s). The polymerization reaction was performed by adding 
azobisisobutyronitril (azobisuisobutironitoriru) 1g 3 times every 2.5 hours at 80 
degrees C under a nitrogen air current and stirring, and finally continuing stirring for 
further 5 hours. Reaction mixture was supplied to hexane 1500mL, and white resin was 
deposited. It dissolved in tetrahydrofuran 200mL after drying the obtained resin. After 
adding 4-N hydrochloric acid to this and making it hydrolyze by carrying out heating 
reflux for 6 hours, it reprecipitated to the ultrapure water of 5L, and - rinsing classified 
by ** and desiccation of this resin were done. Furthermore, it dissolved in 
tetrahydrofuran 200mL, and the actuation dropped and reprecipitated was repeated 3 
times, stirring violently in the ultrapure water of 5L. 1 20 degrees C of obtained resin 
were dried in the vacuum desiccator for 12 hours, and hydroxystyrene / 
methacrylic-acid 1 -adamantane-1 -IRLM -methylethyl copolymerization resin R-6 
was obtained. When the copolymerization ratio was checked by 13 C-NMR, it was 



14/86. 

(Synthetic example 6-2) Resin R-6 obtained in the synthetic example 6-1 20g was 
dissolved in PGMEA (80g) in the flask, vacuum distillation was performed, and 
azeotropy distilling off of water and the PGMEA was carried out. After water checked 
having become sufficiently low, ethyl vinyl ether (2.5g) and p-toluenesulfonic acid 
(0.002g) were stirred at addition and a room temperature for 1 hour. Triethylamine 
(0.003g) is added to reaction mixture, the reaction was stopped, after adding and 
separating liquids and rinsing further water 80mL and ethyl-acetate 200mL, ethyl 
acetate, water, and PGMEA were distilled off by reduced pressure distilling off, and 
the resin (resin 6) (30-% of the weight PGMEA solution) which has a substituent in 
connection with this invention was obtained. When the amount of installation of an 
ethyl acetal radical was checked by 1 H-NMR, 15% of the hydroxyl group of 
hydroxystyrene was protected. Moreover, the weight average molecular weight (Mw) 
of the polymer obtained by GPC measurement of polystyrene criteria was 9800, and 
degree of dispersion was 1 .82. 

[0145] (7) Polyhydroxy styrene (VP8000) by synthetic (synthetic example 7-1) Nippon 
Soda Co., Ltd. 20g of resin 7 was dissolved in (80g) in the flask at 
propylene-glycol-monomethyl-ether acetate (PGMEA), vacuum distillation was 
performed, and azeotropy distilling off of water and the PGMEA was carried out. After 
water checked having become sufficiently low, ethyl vinyl ether (2.5g) and 
p-toluenesulfonic acid (0.002g) were stirred at addition and a room temperature for 1 
hour. Triethylamine (0.003g) is added to reaction mixture, the reaction was stopped, 
after adding and separating liquids and rinsing further water 80mL and ethyl-acetate 
200mL, by reduced pressure distilling off, ethyl acetate, water, and PGMEA were 
distilled off and resin R-7 (30-% of the weight PGMEA solution) was obtained. When 
the amount of installation of an ethyl acetal radical was checked by 1 H-NMR, 20% of 
the hydroxyl group of hydroxystyrene was protected. 

(Synthetic example 7-2) Ethyl vinyl ether was mixed to 
1-adamanthyl-1-methylethanol, mercury acetate was added there, and it stirred at 
the room temperature for 1 2 hours. After extracting and rinsing with ethyl acetate and 
water, 1-adamanthyl-1-methylethyl ethyl vinyl ether (X~2) was obtained by reduced 
pressure distilling off. 

(Synthetic example 7-3) Resin R-7 obtained in the synthetic example 7-1 20g was 
dissolved in (80g) in the flask at propylene-glycol-monomethyl-ether acetate 
(PGMEA), vacuum distillation was performed, and azeotropy distilling off of water and 
the PGMEA was carried out. After water checked having become sufficiently low, the 



vinyl ether X-2 (4.0g) and p-toluenesulfonic acid (0.0025g) which were obtained in the 
synthetic example 7-2 were agitated at addition and a room temperature for 1 hour. 
Triethylamine (0.006g) is added to reaction mixture, the reaction was stopped, after 
adding and separating liquids and rinsing further water 80mL and ethyl-acetate 200mL, 
ethyl acetate, water, and PGMEA were distilled off by reduced pressure distilling off, 
and the resin (resin 7) which has a substituent in connection with this invention was 
obtained. Moreover, the weight average molecular weight (Mw) of the polymer 
obtained by GPC measurement of polystyrene criteria was 10200, and degree of 
dispersion was 1.12. 

[0146] (8) Instead of using the resin R-7 obtained in the example 7-1 of synthetic 
composition of resin 8, the polyhydroxy styrene (VP8000) by Nippon Soda Co., Ltd. 
was used, and also resin 8 was compounded by the synthetic example 7-2 and the 
approach of 7-3. 

[0147] The structure of the above-mentioned resin 1-8 is shown below. In addition, 
the mole ratio has shown the ratio of the repeat unit in the resin shown below. 
[0148] 

[Formula 40] 
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[0150] The synthetic example 2 [the synthetic example of a photo-oxide generating 
agent] 

(1) (composition of PAG1) 

PAG1 used the compound of a publication for the example 86 of JP, 2000-31 4956.A. 

(2) (composition of PAG2) 

PAG2 used the compound of a publication for Example 9 of the ** table No. 517067 
[ 2000 to ]. 

[0151] (3) (composition of triphenylsulfonium acetate (onium salt 1)) 
Triphenylsulfonium iodide 20g was dissolved in methanol 500ml, (silver-oxide I) 1 2.5g 
was added to this, and it stirred at the room temperature for 4 hours. After filtering 
reaction mixture and removing a silver compound, 4.0g of acetic acids was added to 
the filtrate. When the solution was condensed and the obtained oily matter was 



washed twice by diisopropyl ether 300ml, the 1 1.2g of the above-mentioned specified 
substance was obtained. 

[0152] (4) (composition of diphenyliodonium n-butyrate (onium salt 2)) 
(Diphenyliodonium) Iodide 50g was dissolved in 2i. of methanols, (silver-oxide I) 22g 
was added to this, and it stirred at the room temperature for 4 hours. After filtering 
reaction mixture and removing a silver compound, 7.5g of n-butanoic acid was added 
to the filtrate. When the solution was condensed and the obtained solid-state was 
washed by diisopropyl ether 300ml, 32g of specified substance was obtained. 
[0153] Above-mentioned PAG 1-2 and the structure of onium salt 1-2 are shown 
below. 
[0154] 

[Formula 42] 
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[0155] By the weight ratio given [ each component indicated to one to examples 1-12 
and example of comparison 4 table 1 ] in Table 1, it dissolved with the PGMEA solvent 
so that an AUW ratio might become 16%, and it filtered by the 0.1 -micrometer 
microfilter, and the positive type photoresist was prepared. Organic [ by the Nissan 
chemistry company / BARC ] (DUV42) was applied on the silicon wafer which carried 
out 110nm paint film formation using the spin coater (Tokyo Electron Mark8), the 
obtained resist liquid was dried for 90 seconds at 120 degrees C, and the 



0.6-micrometer resist film was formed, said resist film — a mask — minding — the 
product made from canon — pattern (wavelength [ of 248nm ], NA 0.60, 1 / 2 
zona-orbicularis lighting) exposure was performed with the KrF excimer laser light 
using FPA-3000EX5. Heat-treatment was performed for 90 seconds at 1 10 degrees C 
after exposure, 2.38% of the weight of the TMAH water solution development and 
performed spin desiccation after the rinse continuously, and the resist pattern was 
obtained. 

[0156] (The evaluation approach of the Rhine edge roughness) The dimension of a 
mask size 1 .Omicrometer [ of the Duty ratio 1:1 ] Rhine and a tooth space made 3 
times of the standard deviation of the value which measured the length of 50 line 
breadth of a 0.18-micrometer isolated line by length measurement SEM:S -8840 by 
Hitachi, Ltd. the Rhine edge roughness in the light exposure used as 0.20 micrometers. 
[0157] In the light exposure from which the mask size 1 .Omicrometer [ of the Duty 
ratio 1:1 ] Rhine dimension is set to 0.20 micrometers (The evaluation approach of 
PED stability) The Rhine dimension on the wafer which carried out PEB processing 
promptly after exposure (CD (0h)) t The length of the Rhine dimension CD on the wafer 
which carried out PEB processing of 2 hours after (2h) was measured by length 
measurement SEM:S -8840 by Hitachi, Ltd., and |CD(2h)-CD(0h) | / CD (Oh) was made 
into the index of PED stability. These results are shown in the following table 1. 
[0158] 
[Table 1] 
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[0159] The structure of PAG3 used in Table 1 is shown below. 
[0160] 

[Formula 43] 
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[0161] In addition, 0.1 weight section use of the following compound (a) was carried 
out as an additive at all the resists of examples 1-12 and the examples 1-4 of a 
comparison. 
[0162] 

[Formula 44] 
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[0163] As shown in the above-mentioned table 1, it turns out that the constituent of 
this invention is excellent in the Rhine edge roughness and PED stability compared 
with the example of a comparison. 

[0164] By the weight ratio given [ each component indicated to examples 13-19, 
example 1 and 2 of reference, and example of comparison 5 table 2 ] in Table 2, it 
dissolved with the PGMEA solvent so that an AUW ratio might become 16%, and it 
filtered by the 0.1 -micrometer microfilter, and the positive type photoresist was 
prepared. Each component in Table 2 is the same as that of the thing in Table 1. In 
addition, about the example 19 and the example 5 of a comparison, 0.1 weight section 
use of the above-mentioned compound (a) was carried out as an additive. 
[0165] Organic [ by the Nissan chemistry company / BARC ] (DUV42) was applied on 
the silicon wafer which carried out 1 1 0nm paint film formation using the spin coater 
(Tokyo Electron Mark8), the obtained resist liquid was dried for 90 seconds at 120 
degrees C, and the 0.6-micrometer resist film was formed, said resist film — a mask 
— minding — the product made from canon — pattern (wavelength [ of 248nm ], NA 
0.60, 1 / 2 zona-orbicularis lighting) exposure was performed with the KrF excimer 
laser light using FPA-3000EX5. Heat-treatment was performed for 90 seconds at 1 10 
degrees C after exposure, 2.38% of the weight of the TMAH water solution 
development and performed spin desiccation after the rinse continuously, and the 
resist pattern was obtained. 

[0166] (The evaluation approach of the Rhine edge roughness and PED stability) It 
carried out by the approach same in a previous example and the previous example of a 
comparison. 

(The evaluation approach of sensibility) 

The dimension of a mask size LOmicrometer [ of the Duty ratio 1:1 ] Rhine and a tooth 
space made sensibility light exposure used as 0.20 micrometers. A result is shown in 
Table 2. 
[0167] 
[Table 2] 
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[0168] It turns out that the resist constituent containing the resin with the repeat unit 
which has the radical expressed with the repeat unit which has the radical expressed 
with a general formula (X) as resin (a) from the result of Table 2 and the repeat unit 
which has the radical expressed with a general formula (Y1) t and a general formula 
(Y2) which has either at least is excellent also in sensibility with the Rhine edge 
roughness and PED stability. 
[0169] 

[Effect of the Invention] According to this invention, the Rhine edge roughness, the 
chemistry magnification mold positive type photoresist constituent excellent in PED 
stability, and the chemistry magnification mold positive type photoresist constituent 
that was further excellent also in sensibility are offered. 
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[0 0 0 5] L*»L4*6, /<*-V»BBftC#d, v 
tit. Uv^X hcD/^-y^SffiWffi©x^i/°^bS/7. 



50 



(3) 
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&it$#zrzit>, wi^-e^o o. 25 

%KMSiSi:*oTt/^o ffc, PED (Post Exposur 
e Delay) ££14^ mmmchummtZft * ? ST' 

[0 0 0 6] 10 

CftfttKl ] ^H#l^4 4 9 1 6 2 8^ffl» 
HSSfcfcttZ] EMI<N5M2 9 1 3 9^BMB# 

[^§«:i*3] &mmmm£m%i io 2 4 4 0 6§i 
mm 

Wffi-XMO ^2 0 0 1 - 1 6 6 4 7 8^$B 
[000 7] 

iftwtmm t i ^ t r^^ii] lot, *s»gw 
mnrcit^mmm^my * h l->*x hmj&mzmm 20 

[0 0 0 8] 

[isiJM^^-r§/ci6o^is] frfrzmw. 

SJofc„ IP^ *f|B^C^5#^7* hl^Xbffl$ 
[0 009] (1) (a) W.<D\m^£*)ftmL, TlV 

tivmimictt?z>®Mm^m*-?%ffim. (b) tib 30 
m^±t^it^t, tib-« (2) ~ (4) •<? 

tz&mttzxvmy* h t^x hM%„ 

[0 0 10] 

[ft 5] 



R1 



— O— Q 2 S— R 3 



(0 



[0 0 1 1] -fiSS (1) Ri&tfRiti, 
fc, 7;l/^r;US> 7;i^-;i/S> 7;u*-;i/S. 7'J- 

;ns, a*«iisxtt'>7/is%*-r. Ri£Rii*r£l 

xm*&titl'Xt>^\ Ri M:7;l/*;l/SX«7 'J 

T\ -IRS (1) -Ca£ttS®J<0<b£«M>Rii:fcttRt 

[0012] 



40 



ft 

R«-N— R 14 

R13 



R15 



> + -R,7 



Rl8 



R-ia I R41 



(2) 



(3) 



(4) 



[0 0 13] -0£S (2) ~ (4) cp, R" ~R.9 ti, 
^^aittc, 7;l/^;l/», i/^a7;l/^;PS, 7 

[0014] (2) mm (a) tfHtes (x) x-mtti 
zmzGtzmmuziiL. hrs (ydts 
snss*wr«iiDSb#tti:-fts (Y2) -eat 

[0 0 1 5] 

Hfc7] 



-°-r o t?T 

CH, \ R 5 /m 



•00 



[0 0 16] HRS (X) fp, R,RtfR 5 «, #*$n£ 
fc, *SiJS^xa:7;l/4 1 ;HS*^-r. Zfi7;l/*/b«£ 
gf 0 mfi 1 ~ 2 0 ©8»fc£fo 

[0 0 17] 

[ffc8] 



Rm— (Y1) 




{Y2> 



50 



[0 0 18] —IRS (Y 1 ) {C*3VT, Rzo &7)l*)l 
m*m-o (Y2) \Os^X, R» RtfR* ti, 

[0 0 19] 

[0 0 2 0] (a) »©fffflJC«kO»l»U 7;Wj'J 

s»«»ci*-rs}s»it^«*-r«<»iB (was (a) ) 

[00 2 1 ] *»WK43ttS»OfffflKJ: t)»»-r«S 
[0 0 2 2] !8»»ttS*W-r*»flgi: UTH\ ®flit<D 



(4) 

5 

[0023] at, mftm&mtfwmt bre^r** 

£©««tiflMfc LTfi, Wc-OHtLOi-COO 
H, »^b<(i-R 0 -COOHtL<ti-A r-OH 
«£W^37;l/£lli^M§Tfc3o £CT\ -R° 

LT «k ^ 2 fiBW±OflSIB«lfe L < tt* 
«J»Mt**SaU -Ar-tt*ItL<li^Oi 

®mz% lx t <k ^ 2 ffitx±o^#j^s^a-rc 

[0 0 2 4] *»Wfc*5l/^T»*L^«i««JikUT 

7;b*'Jnr»tt»ffit±, o-, m-Xttp-thW 
5) , fe5Wio-s m-Xttp-t Fo^-o-^ 

t 3 0 !?Jl< B5 0 t;b%W±#*-T -Sttfi 

^Xf-UyStft: FD+->-a-^f;l/Xfl/>a^ 

;l/ttxxr 7 ^ U ;l/7 5 hm * * * 'J ;l/7 5 K 
m, 7*Un-HJ/k ^^'Jn- M;k *S7j<vU 

fUy 7;l/3^->XfUVS, 7/l/*/l/X*-U>£ff 
[0 0 2 5] ^Wc&i^T, ffili (a) i: LTtt, 7 

[00 2 6] 

[ft 9] 
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1 



3 



[0027] ±gB^*x w«^»8?tts%s-r 0 r u a 

[0 0 2 8] \N<DMftM&MtLTtt. TsB-fiM 
(X) Tg$n§S, (XI) Titans 

S> TBHtt* (X2) T?g|£ft3S, Tffi-IRS (X 

3) vmztizmmt>mft>nzt>\ tsb-hs^ (x) 

[0 0 2 9] 
[ffcl 0] 

-o-c— °~r~9~ Y~ z '00 

CH 3 \ R5 /m 

[0 0 3 0] 

[ft 1 1 ] 

O R 
II ! 
— O — C — O — C— R' (X1) 

I 

R" 

O R 
II I 
— 0-CH 2 -C— O— C-R' (X2) 

R" 

R 

I 

— O— Si— R' (X3) 



[00 3 U-I8S (X) *K RaRVRsH, &*niL 
[0 0 3 2] (X 1) - (X3) tfcttSR* 

50 R^ttS^KlSftUT, SI (M*tf3~l 2«») 



(5) 

7 

[0 0 3 3] R,RXfR s tLT(D7)l^mtLXlt, 
mm. 4MftXtt«tt©i^1*n?t.J:<, g&g£ 
SLTI/TtiV^o *0i7/l/*;]/Sfc LT(±, »SL< 

#J;ttf, **-yi/3k x^;US, n-7W;Ug, n-7 
n— 'Ofvl/g, n-'x+i/^Sx n—^-ff- 
;l/S. n-^fvl/g. n-y^/H, n --r#x;l/g 

g8fi»l~3 0, $6(C»tL<ti l~2 OTfcD, 04 10 

i-yP^l/S, i-y^-jvm, t-7^;l/S, 
i — t — Vy^;im, i -'N+S'/l/S, t 
- / \+S/;I/g, i — 'nT^vH^ t — 'nT^HS, i — 
**f-;HS, t-***->i/8, i-y-;i/S, t-x* 

*L<liK3R»3~3(K £5>{<:&?3:L<&3~2 Ot 

£p^y^/l/g, v'^P'v^v'/l/g, i/^Wsl '=}-]]/ 

Kr* -d/g^aWSttSo 20 
[0 0 3 4] (X) lCiStf%ZtLXCD7)]s*)\< 

[0 0 3 5] E8Xtt#IB7;l/*;I/Si: LTtt, L 

;l/S> n - 7 a tf /Ug, i - 7p fcf;l/g, n - 7>/l/ 
g, i-7^;l/g, t-7f-;l/g, n-^yfvl/g, i 
— ~zy?-)is. t -^y^-foMs n-^iy)lSs i - 
'\*>7HS, t -'N+i'rt'g, n -'\7?\>l<gk i — 'N 
7>;l/g, t-'N^l'S, n-Xtf-JVm, i-** 30 

t-**f7l/g, n-/-;!/!, i -/x;l/ 
g, t -/ -;Ug, n-x^x/l/g, i -fA-^l> 
t -f*-;Hf*fifSi:fc^T'tSo «M*7;U*;i/ 
SfcLTtt, jff35L<(4, R*»3~8-Fife»), W* 

/l/g x v/^P'Vfc-^l/g, y^p^i/fvUg, i">ti* 

[0 0 3 6] HRS (X 1) ~ (X3) (Ci3tt§R. 

i~i 2 -eft*), flUJAfcf, ^^;l/S, x^;bg x n-7 40 
ae;l/S, i-7Ptf;Ug, n-7^;l/g, 1-7*71/ 
g> t-7f-;l/Ss n-^y^l/g, i — ^y^-frm. 
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t-^yf-;bS, n— -v^vVl/Sv i -'VlPvVl/g, t 
-'N+vVl/gs n— -\7f7l/gx i -'V7?7l/£» t — 

^T'^/l/g, n-*^^;USv i -*^*/l/gv t — * 

£*7l/g* n-/x/Ug N i -/~rt/g x t 

g, n— r^x/l/g, i -f*-yH, t — r#x;l/g 

[0 0 3 7] $fc, ±I2&g<D»£gi: LTli, 
g, MayyiS? (77l> 3*SR) » x 

hag, ±M(D7)l*)im, ±M<Oi/tu7 

;l/+;l/g, *h*S/g, xh+->l, tFP+^ih* 
->g, 7°P#*$/g, tKD*->7D^->l, n-7 
h*v/g. ^V7h*->I, sec-7h+->& t- 

y^;I/S, 7x^f;l/I, *5;l/S3f4)77rt/*7l/S* 
77;l/*;W*^ *;l/^;l/g, 7-bf-;l/g, 
;Ug, -^yW/l/g, ^7-f ^/i/g> *\s*)frW&<i>7 

i/jim, 7 : }-v)v**i'mm<D7*yu*i/m. ±te<07 
)\,*r=.)]/ms e-fr**i/m. •/p^x/i/^-^i/s, 7 

'J ->g. 7xx;l/^-+ z/mm(D7}l>r-)l>** y 
-7x./*i'Mm<D7V-)l'**i/&, ^yV-fJl* 

[0 0 3 8] R M KfettSKOfffflfC.tO^OPLftV^S 

(il^Sti/^) tLTli, 7mm?. fsufy®. 
7, 7;^;l/«, 7/1/3 **>JS, 7'>o*i/S€rS'fo 
R" ©USSSKfet^T, 7/l/^US^LTfi, 
M s olJ-jIM, 7pe;l/S, n-7f-;l/«, sec-7 
t - l ~ 4 {@co fe ©*W 

[0 0 3 9] 7;l/3*'>Ii:LTIt ^h*v/S, xh 

s e c-'7h*'>S^OK3R»l~4ffl07;l'34 1 S/S 
bW%Ll\ 7i/a**/&tLTti, 7-th+^S, 7 

[0 0 4 0] -IRS (X) T^Sn5S(0*WJ*WT 

[0 0 4 1] 
[ftl 2] 



(6) 



2003-307840 
10 



-0- h°^T^) -o-(-o 

H H 

H H 

-o-|-o — -o-Uo 'O'' 

H H 



>-j-o^ — t^l -o-|-o 

H ^--^O-CH, H 



O-CHj 



[0 0 4 2] mm (a) fcLTfis B&OttfflKJ: 97/1/ 30 

(WT-IRS (X) -p^StiSiSi&WfSlSflgfctv^ 
[0 0 4 3] MiTti, C©«k3ft»flgtf JCfettS- 

irs (x) ?*£ftss**rr s«»?®uwb[ 

(ft) <a*fra£LTtt» £*DfiUWftfc»l/r5*/U 
%~ 5 0 L < , <fc 0 Wl: L <li 5 ^/l/%~ 

3 0t;l/%ffe5o 40 
[0 0 4 4] *5MH£*5^T-)R3 (X) T^£n5S 

**rrs«tflg*»cM\ ±8e-»jS (x) 
[0045] ±is-i»s (x) rsssnsiMtefrr* 
a 77 >m<Dm*&imfctem Ltcyx /-n^mm 

-3%7Jl* 'J HJjgttSJfll £ KftlO^afc <fc 0 
7.;l/*y&£3Wi, fcrys/'x^Ahi/U-NcDJ;^ 50 



(i x ^ p pif ;l/t*z;l/x-f;KD J; a W 
So S/c> SiJ«7Ji££LT. WJS"t*7;l/3-/H:e- 

^la-rsc i:^T?**o coig^, #Ai/c^iii« 

p-h;Hyx;^ > £ V \L y -7 A h ~> u 
- h ©<fc 7 fc®#STHSi§ 5 n 5 o 

[0 0 4 6] ttfig (a) fcfevvr, -fiSsS (X) T-^S 
tl%M*%t%Wi>)&Lmi{LtLX&, (V 
I) T^£ft5^¥{ftfcWSC£#T'#S„ 

[0 0 4 7] 

[fbl 3] 



(7) 



11 



-f-CH 2 — CH-)— 



W, 



(VI) 



[0 0 4 8] HRS (VI) ICtSllZmWimWA*, ±12 

-ass (x) x^ztizmzm?,, 
[0049] c<D&o%-§&3. (vo-t?^ns«j§* 

[0 0 5 0] 
[ft 1 4 ] 



10 




[00 5 1] 
[ftl 5] 






30 
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TO 



[0052] -(as (vi) ttts^-et5»sn/>in) 

jgL#ffitUTfi, Tfe-flSxK (VII) % TCHRS (V 

no -eastt*«ifiJiiffi**tf*cfctf"e**. Ma* 
s&k«» — asic (vi) T^*ns*ifi*ffi««*w» 

[0 0 5 3] 
[ftl 6] 

-£cH 2 — OH)— -(CH 2 — CH}— 



OH 



(VII) 



(VIII) 



[0 0 5 4] R Kl*tt*ll0flUI§fcJ:»>#llPU*^* 

OKeJEiSfcv^) fcLTfi, jkJRJgW, ^ny-yJI 
x?-/Hk 7 P Dtf;l/S > n-T^l/S, sec-7 

t - 1 ~ 4 fflo ©AW 

40 $ U\> 

[0 0 5 5] 7;l/=t+i/»i:UT«, ^h+v'S, xh 
**#SU^o Tfn^S/SSfcl/Ttt, 7-feh + S/S, 7 

**i'mm<om.m& 2-7 ffl©t <z>*<# s u\ 

[0 0 5 6] tl<D«t5ft-ISS (VIII) T^SttSffiiS 

50 ajswensav cn6fcK^*nstoi?tt<t^„ 



[0 0 5 7] 



0 
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H 3 CO^^ 



[0 0 5 8] 7x/->HS/l&*Wi, ^<D*/ 

[ft 18] v-'V mmft&T?*MM7m}t!x.fc2-&Z££fc& 

20 [0 0 6 0] HJflg (a) ^LTte, fiufB-flSS (VI) , 
-HSS (VII) BUfB-ISS (VI) , buIH 

-llftS (VII) , MfB-flftS (VIII) fr6**t>0X - 
$5$ (VI) . (VII) tt-7f;l/7^'Jl/-h 

[0 0 6 1 ] W, MB (a) i: LTti, TfBlc^T, ± 
IBO-fiftS (VI) , -fiftS (VII) , -fiftS (VIII) 
5>&3 fc<D OBfJjg (A' ) ) S^tfruVKA^SL 





0 [0 0 6 2] 

[0 0 5 9] -JlftS (Vll)X(i (VIII)T^«nS*jfi *30 lit I 9] 

-(CHj-CH)^ -(ch 2 -ch^- -(c^-ch^ 



(A 1 ) 



W, OH R" 

(VI) (VII) (VIII) 



[0 0 6 3] -fiftS (VI) ~ (VIII) R M tiiwIBS? 

ssi^it. w, liMiB-iss (x) ■e^^nas* 

S-f „ x , y (i 1-10 0, z (i 0—100, {I L x + 
y + z = 1 0 0 40 

[0 0 6 4] tuie-flss (vi) , -iss (vii) frt>% 

Zffim (a) fc*JVT, -0SS (VI) T*H£tl£$iyiI 
L#ffi©£*Jt¥ti, 1 0*;l/%«±4 5*;b%WT, 
£?3:L< U: 1 5^;U%J-X±4 0*/l/%OTT^5o 
[0 0 6 5] MfB-fiSS (VI) , -fiftS (VII) t - 

tt©#*rjt*tt> -ass (vi) tfo*>i%y.±2o*>i 

%IXTX* t -yf-zlT f U U- h if 5 t;l/%W± 2 5 * 
;l/%WT» *?3:L<tt, -IRS (VI) #5*/l/%iX±2 
0 t;l/%WTT' t -7=f-)V7 * U U- h ft< 1 0 50 



±2 0*7l/%WFP&3o 
[0 0 6 6] ttffli (a) ^WLT^Ttil/^flg 
(A' ) Ox, y, zi±«TIB£f*£«£T3;:tAW 

[0 0 6 7] z = 0O|^ 
0.05<x/ (x + y) <0.50, .J; 0 $? $ L < (iO. 1< x 
/ (x + y) <0.45z>0©*§£- 
CD 0.05<x/ (x + y + z) <0. 35, 
© 0.005<z/ (x + y + z) <0.25, 
<3> x^z, 

® 0.5<x/ (x + z) <0.95 

® O.Kx/ (x + y + z) <0.25, 
® O.OKz/ (x + y + z) <0. 15, 



(9) ¥fM 2 0 0 3 - 3 0 7 8 4 0 

15 16 



<3> x^z, Ut2\l 
© 0.5<x/ (x + y) <0.85 
[0 0 6 8] *¥£W<D®m&±Bd&&Zffi&t%£ tic 

[0 0 6 9] -83 (VI) , HRS (VII) 

(vim X'nznzmviEbm&miiL, xate^Mtt 

(a) «\ 7/l/*Ua«(tfc»^-*S»ftK«tt«IH* 
[0 0 7 0] e:oj:54*3«WO«Hfi (a) ©flttWffi 

[00 7 1] 
[ffc2 0] 

20 







30 





[0 0 7 3] 
[ft 2 2] 







[0 0 7 2] 




/ OH 



(11) <$M 2003-307840 

19 20 




[00 7 6] 
[ffc2 5] 



(12) 

21 




10 



20 



[0077] $fc, mm (a) ti, ±as-8a (x) v 
&snss*w?-s»»)iiuiMSu &t>\ -sss (y 

1) -ea^nss^w-r^soMLWSt-iss cy 

2) T'g$nss^wr-5i5t»®L#{sii:o'>*< fct 
^■rtifr**rr swhi^ p e ds^i* 1 t *> K*sfii± 

CO 0 7 8] 
[ft2 6] 




[0 0 7 9] -|R£ (Y 1 ) Cfct^T, R» l*7tl>*H]/ 
mzmta -»3 (Y2) K*5l^T\ R 2 , StfR« ti\ 
&%®±Llc, T/l/^yl/S^a-To R» ©7/1/+/1/ 

8AWSL<, (HAtf, ^f-;WS, x^;l/S, n-^o 
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Xlisec-7WlW5ilitfT'H„ R» , R 
L<ttK*»-l~4, ffiRfct ^f+->S, x^-> 

m. itaxa»«rh+«>s) , wwr? (biz. 

If, fflJgEB 1 , KKiiSC?) > ~>7/S, t 

Kp*'>S, *;1/jK*'>S» -haS, 7U-/I/S (» 
£L<fc):KiSi2&6~l 4, PRfcf, 7i-M ( -f7^ 

4 ) x 7rt/*;l/*-*» (#$ L < liK^a 1 ~ 4 ) & E 

[0080] -usee (y i ) -e£snas**r*-.6«»> 
(Y2) THsnss*#-r5*ojg 

t¥{4i:LT(i, Tf2-« (Y) Tf^nsHOilt 

[0 0 8 1 ] 
[ft 2 7] 

R 

A-O-O-Y 

o 



[0 0 8 2] Rtt, **H-?, ^o^*y|g?X 

a i ~ 4 fioKjRis^wr siBfist. l < ti* b«ois 

«fcb<«»tt07;I/*;HS%S i ro «S©Rti» 

7 5 Kg, VlsZym. Xtt^U7»«t 631 
mOffSL^. Y«, ±S3HRS (Y 1) Xfi (Y 

2) -eg 

[0 0 8 3] J^TfC, -»s (Y i ) T**nss*^ 
•T51IOigL*ffii:-jKS (Y2) T?*arft*3S*lrr 

[0 0 8 4] 
[ft 2 8] 



(13) 



23 



1 CH 3 ?"3 


2 h CH3 


3 ch 3 (CHzhCHa 




5 CH3 _ 
O CH 3 


O CH 3 


O (CHabCHa 





10 
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: [0 0 8 5] «TK, -IRS (X) ?ssft*s**tr 
SiMLIifiU Rtf, -IRS (Y 1) -e««n«iit) 
iIL#ffii:-|R5£ (Y2) T^SnSfc&igLIM&fc© 

[0 0 8 6] 
Kb 2 9] 



CO, 




[00 8 7] 
[fb3 0] 



40 



25 




[0 0 8 9] mm (a) tLT, LHMtt***± 

lento* (x) fijn§Mtt§i!)iLm &. 
a\ -« (y i) -pasnsnoigL^tifcHRS 

*»**t*-*«mk:4b^t, ±i3-iss: (x) -cssns 

3^£*-589igUIM&<z>SW»4, «Jfll%«iS1-*^ 

s (y i) T«*n*»6*-r*ii»)fiL#flitRtf-iH 
a (Y2) T?ssnss«wrs*»)5gL*ffi<o#w« 

14, &1£LT> «NB««ia-r«^liDiELJ|tffi(c»U 
T, 5t;l/%~3 0t;l/%ffH$L<, «fc»j#*L<tt 
5 2 O&l/KT&ft. 



(14) #132003-30 7 8 4 0 

26 

[0090] mm (a) <Dft?m±. nmw-® (mw : 

tf'JX^U^tp) T-ilS2, 0 0 0W±, »^L<«i 
3, 00 0-20 0, OOOt'feO, «fc»)$f*l/<« 
5, 0 0 0-7 0, OOOT'feSo ttc, ftWilg. (Mw 
/Mn) 14, tf£L<ttl. 0-4. 0, J;i3»$L< 
f4l. 0-3. 5, ftfcjff*l/<ttl . 0-3. OT'S 

7*0 77 -Ok f7*-A77ffa-Hf) 

10 [0 0 9 1] WIS (a) 04?^S7*hUi?XHgj«1«j 
tf Q6ffiS«*l»<) ^^»4, #3; L< 13:5 0-9 
9M%* gfCjf?£L<«7 5-9 8li%T'$^ 
[0 0 9 2] (b) (1) T?^n*S1t)t»X 

a (2) - (4) x*mn%ft&mmtimm<DWM 

t J: 0»*«*-r«{k^«*l6W©U^ hffl«4. 
KrFl^Vlz-f-^ ArFX^>7l/-f- 

«nsgtt)t«X{4«S*«lK:«t IMZftZLtZit^Va 

20 otiftss^aij) t lt> ±ae-«* ( i ) r-mnzit 
±te-« (2) - (4) -easnsfl:** 

[0 0 9 3] -IRS (1) «t», RiRtfRi 14, 
ic, 7;l^;U», 7;I/*-;HI, 7;l/*x;i/S, 7U- 
;P8, «KaifiX»4^7/S%a-r. R.£R««IS£L 
TSI^ffM t T t ct i/\ R* t47;l/*/PSXli 7 'J 

mzmto ^fc> R,i:R 2 t4, *ig^xt4»Ba*^L 

T\ -fiSS (1) T?**n*gijOfb^S©R.*fcf4Ri 
30 t^nt^TtSl/\ 

[0 0 9 4] R.St?R 2 i:LT0D#8t4, »fL<«K 

£LT<D&»4, »$L<BK«»1~16, «t»)»S 
L<»42~1 2T*fct), B«S**L/Tv^Tt>J;v^ R 
R*. R*£LT<D7A/*)imi, fftfL #H£Xt4gI 

;HS*mf* U\, ittllX(i^te7;l/+;U»i:LT(±, 0tl 
x(4\ *?-/l/g, x^-zl/S, 7*akr;l/S, l-^nW 
8, 7>/l/». i-7?vHk t-7*;l/«> t-75 
40 ;US, n-^+->;l/S, n-^-^f-yl/S. i-^r^^fl 

x>/;l/S?|<D7;l'+^a> h U 7Jl*n*3->m. 
7/M-p7p£;1/S, ^;l/7;l'*n^;H > "M/7;l/ 
^-d- t -7f-;bSs ^7;l/^-p^-^f-;l/S, ^1/7 
Mn-)yf->/H, 1, l -trxh'J7;l/j*-p^f-/l/ 

*»3~8jV«lfSL<, 0>ja.tf» i/^P7Plf;l/S, > 

[0 0 9 5] R^tfR* tLXOTJlfr-frmi*. W. 
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-;bS, *7;l/7U;l/S, 1 -77-;bS> 3-77x 
2-77x;l/«, l, s-^y^^'x-^S, 5 

«7;l/7-;l/Si:LT{i:, i/^D77-yUS, s/^d^n 
*-tn;I/S, f^o^y^toH, Ifi/^P [4. 
2. 4) Fx*- 3, 7-^x>-5--<;«Wf 

e>n^>o io 
[0096] r>rxsrz tLr<D7)i^-fimit. mm 
j$2~i6mi,<, mtf* if-;n, 7o/w 

2-77-;l/S, 4-^\+->-^S. 2-*^ 

[0 0 9 7] Ri , R 2 RtfR3 LT©7U-;l/S(iv 
ctO»SL<(±K*^5~l G-eSO, M«?£L<«: 
7xx;l/S, HJ;US, t77;U 

&<D^o^mm^.6-i 4f@cotcoAwe.n5o ^ 

^atLT«. »SU<(i^3gf5~l 6?&>7 ±12 20 

[0098] ±m<D^m^Lxt^mmst lt 
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(i, PAtf, 7/l/*;bS (fllAtf* R, £LT<D7;I/* 
;I/S^|p|^cotcD, »$L<(iK^i ~4) . 7;Un 
(#£L<tiKfS$5U~4, W*tf, ^F+v' 

/S> HFo*'>S, *;I/4?*">S, xhol, 7U- 
(»SL<»iRjR»6~i 4) , 7;l/*;I/7 

*s, 77;^;« (»s L<immm6~i 4, m 

ff, r77;M7;Ug) , Tie-^S (l 

a) T**£nag%bW£fts<, 

[0 0 9 9] 
[ft 3 2] 

Ri 

^=M— o— O s S (1A) 

[oioo] ±es* % r.~r 2 «\ fiuia-sas (i) 

[0101] -)RS ( 1 ) ?*SnS{fc-&WtDllttfllI£ 

[0 10 2] 
Hfc3 3] 
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C0103] [ffc34] 





CH S CN 



[0 10 4] ±gEHR£ (2) ~ (4) tp, R,i ~R> 3 

x-y^-iim. t-yi-Jim. t-7^;H< n 

[0 10 5] R,i ~R,o <D7i/)l&tLTte, »$L< 
2 - ^;l/7"D / V 4 JIM. i/tU's* i/lliillX- 
[0 10 6] R.i ~R> 9 (D7V-JlMtLTtt. fitmWi 

[0107] ±m<D&mim®m*GLz^T$>±<, 

m&MtLXlZ, 7;l/+;l/S, i/?o7;M^I/g, 7/V 

, ^7/g, t Kn*->I, tuvr^ym, 
dS, 7U-;i/*+->S, 7;l/*;l/^^ 77M;i/ 40 
g^We>ft3 0 CiiTT^H^ ->^n7;l/*;l/ 

g, 7°D,i^>g, n-7>^>g, YV7"h*^ 
sec-^F^ t -7*h + ^S©ct9^^1 
~4fIer)£><D*)We>n3 0 77^*;Ht LTliv ^ 
ys/;l/g, ^-7f-;i/^^l/S, 7'J;l/S, ^xr.;i/g& 
Haw^ftSo [oi i i ] 

[0 10 8] ±f6-« (2) ~ (4) 4*, X"«7j<^ [{b3 6] 

Ps-i'^x srcii^iii ooi^T<Dtuv^ym<Dm^ so 



tLxii, mm, mm, -fu^ym, n-sss?, -yv 
ssag, ilk, tFD^i/p^ mmmvm^xyfimf 

[0 10 9] -flSiS (2) ~ (4) ?mZtlZ>{t£V!l<D 

[0 110] 
Mt 3 5] 

CHjCOO" (PAG-B1) 



(<Db* 



C 2 H 5 COO 



(PAG-B2) 



S + n-CaHyCOO (PAG-B3) 



| + CH3COO (PAG-B4) 



(Ok- 



C 2 H 5 COO (PAG-B5) 



l + n-CaHTCOO (PAG-B6) 
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Me*— 




OH~ 


(n-Bu) 4 - 


-N 


oh" 


(n-Bu) 4 - 


+ 
-N 


CH3COO 


(n-Bu) 4 - 


+ 
N 


C 2 H s COO~ 


(n-Bu) 4 - 


+ 
■N 


IT-C3H7CO0" 



[0112] -irs (1) ■z-mznzit'&mt. 

S.R.Sandler & W.Karo, Organic functionalgroup prepa 
rations, Vol.3, Academic Press) fCfBDc^fft/c, Wz. 
tf, t h vat t Kn+WS >Xttf(0«i:OS 

[0 1 13] ±IB-|RS (1) "Z?gStlSJgtt3fciRXtt 

(2) ~ (4) -e«?nssttjifiBxttai*»©fiB*fK: 
1 «*s*rrs.. 

[01 14] ±8h-»s (1) ?mztiz>rsftm%xi£ 
(2) ~ (4) x*mzti%%&%mxis.mm<DmMic 

laoffifflStt, ^Mb CLEHRS (1) 

±khrs (2) ~ (4) T*m-ztiz>is&miximM 
mom® fc <t 0 gg^^-r 5 f b-&«©»^ e n§ 

'>£< T\ 3^9 5/5-2 0/8 0, MP$ 
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L<&9 5/5-4 0/60, L < « 8 0/2 

o~5 0/5 o 

[0 115] JJEHBS (l) T^^nsiSttJttttxti 

jS*'t'<OHfB#*IS*fcLT, SATO. l~7*«%, 
£r£L<ti0. 2~5M%, SfCj(rSL<ttO. 2~ 

4ia%-efe§ 0 

[0 116] ±I3-jRS (2) ~ (4) T«$n§gft 

JB#*S¥i:LT\ ii^O. 0i~5«»%, d?$L< 
ttO. 0 5-311%, Mtff*L<(40. l~2tt 

[0 1 17] *58We*VT»4, ±sB-)RS (1) - — 

irs (4) •vmznzit'SVntt&ic, f&nyam&m 

[oi 18] 3tiS«4ffJo»in* OHtt) tt, ffijA4tft> 
©HJBtffcSipfcLT, SfO. l'i~4 0fia%©IE 
HT'fflv^n, fcrSLOiO. 2~20fifi%, Hlcfc? 
S L< (i 1 ~ 1 0S*%©IEHTM*fflSftSo ^fg* 
S"JO*iPft*^ 0. 1 1 fiffi%<fct>'>&t^£!i&?Mg< 
asieiRi^feOs SfeMUM oM%<fct)£i^i: 

Uv>X h OttRiRtf B5 < * t) -T £\ 7°P 7 7 -OKZ)88{b 
^ 7n-fex Offc^-*) v-v?ytf»<45«W 
3& ■So 

[oi 19] *«wofifi8«jKt4, *r«*»tt{fc£** 

ClRLtU *OP EDtCj;£>l§rtigfb# ! H{;: / >&<&3 

$LWb¥W«*fcLT, TIBS (A) ~ (E) #|>g£ 

[0 12 0] 
[<b3 7] 
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R 251 

R 250 — N — R 252 - < A > 

-t. R 250 . R^-fctTO 252 !*, SI- 9, *5RBC*. S 



— N — i=N — - (B) 



R 254 R 255 
S^.^^i^ss - (E) 

I I 
~ 6 fl5T^*A-SSr^i") 



[0121] uwt£»«\ mm^mm^it^ 

^JlftWtl/TM:, Tffi-«S (F) T»a«n*{k^ 

[0 12 2] 
[ft 3 8] 




[0 12 5] ±S2©*"?t>, 1 > tfv^P 
[5. 4. 0) ^>x*-7-xy x K 5-S>7tf£ 
v^p [4. 3. 0) 5-xy#!|#tc$?$LV\, 
[0 12 6] -^^(fKSftSft^WaiWOSJRJS?* 



[0 1 2 3] £ (F) YRtf Zfct, &^fc7JC 'N 

Ttt, sssih^ assises mmm?tfmft>txz>o 7 

30 >3iffSL<a2~5ffl©tOTSS. 7;i/*uys©B 
SUSfcLTtt, gag»i~6ffl<07;l/*/m, 7U-/W 
7;b^-;l/S<7)ffi, /NPy>M?> />pyyg^7 
;l/*/l/S*^lfe.ti5o St, -SS£ (F) T^SttS 

[0 12 4] 
[{fc3 9] 




t L < tt*Wft©^7-S?:/, l&fc L < ti*B£<97 
50 KS!t,L<«*li«075/7yl'*;Hf 
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■77y, B&tL< ti*B$©7 5 yeo-J^y, B& 
€> L < ti*g&©-r y£*-7;l/, B$fe b < ti£B &© 
e^y-;k B$&L<«:*B&©e77y, B&&L 
<li*B£©£U57y, iiii<[i*iioyu 
y, »»fcL<(i*«ft©^5*yy:/, H«t>L<tt 

*B$©t^yyy, fi&t u<«*mft©fcy^7 
y, mwkt>L<imm&<D75.s*fr7*vy. w®$> 

L < tt*H8*©7 5 7 7;P*;l/ ; e;l/7 * D y#*W 6 
7;W7 = /1, 7 5 77 'J -;l/g, 7V—)V7 10 

^/g, 7)i*>m, 7;U3^'>», 7-7*8* 77a 
*>77St*&s. 

[0 12 7] ftlcfiFSLWfc^HJfcLT, 97-*Jy, 
1 , 1 - 9 J**fr97-*?y > 1,1, 3,3-fh7^ 
=f-)\,97=-i/y. 2-7S7fcfU7y, 3-757£>J 
7y, 4-757fc?U7y, 2->7f;l'7?ye i J->* 

y, 4->7w$y 7y, 2-7x?-;i/7S7 
eyyy, 2- (7^/*fvW trusty, 2-757 

- 3 -7 7^1/ 1! 1)77, 2-757-4-^f-;Hi l>7 20 
7, 2 -75 7- 5 -/-T^tf'; 7*7, 2-757-6 
-7f7l/fcri)7y, 3-757x^;l/£'j7y, 4-7 
S/xf;l/tJiJ->*7 3-757tfD';77, t7*y7 
y, N— (2-7^/1^/1/) £^57y, N- (2- 
757xf-;b) fc7*U7y, 4-757-2,2,6,6 
-r F 5 /> frM* V 7y, 4 - M *\ U 77 fcT ^ U 7* 
7, 2— (57 fcf^D7y, 1 - (2-7$/xf;W 
fcfn'J7y, t^y-;k 3-757-5-y?yl/fc^ 
7-;k 5-757-3-^f-;I/-l-p-hU;Hf5 
7-;K tf57y, 2- (7577-7^1/) -5-7^* 30 

Mv'Jy. fc?U57y, 2,4-~7757fcfi>57y, 

4 , 6— 7b KD*'7tf U 5 7y, 2-1^7^7 3 
-tT^7'Jy, N-7^/€;l/7*'J7 N- (2-7 
57x^;W W*7/ F';77\>l/><52V-/l>, 
F U 7 x x;W 5 7 7;b77 x x;l/7 5 £V 

-;U^W5ft3#eft{c|®££ft&fc©^i&t/\, 

[oi 2 8] cnzosmm&mtiit&VBte, m®T*$> 
o i oommmcitu mn, o. ooi~iom 40 

35, fcfSLXliO. 0 1~5HSfJB5. 0. 00 1 
M&1$*ffiTHi±U®mm$e>ti%^mfott3o*), l 0 

[0129] immoitmmmmxismy* f yy* f 
m&mciz&mcfcux, micftmfemi urn* m 

«^7x/ -;M4 O H a* 2 fliw±*rr * {fc£«J3F* 
[0130] *RW©4?5?£!7 * F US>* MHJKftfc 50 
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^J^yx^yy^u/i/x-fvk #y**s/ 
xfl/>7f7U;l/x-f;K #U**yx^yy-trf- 
;l/x— 7;l/, * 'J t+fxfuy* y-fyl/X-TyHf© 
4? U **->xfi/>7;l/*;l'X-f;l'i, * U t+->x 
^yy*^;U7x7-;i/x-fvk tfy^+yx^y 

7 7 x;l/7 x 7 — Jl/X— tvWM># U t+->xfU>7 
^*;b7'J;l/x-f;H« ^U^>xfU>" 
* -7 7a £ u y 7n y £ 3 # y y ;l/ if * y* / 

yVls—b, VJVMZyt/rtA'z.T—b. 7;l/tf^7 

t/^f7U-h, y/i/tr^y^/^-yx-h, y;nr 

^ybU*bx-h, V;Hd^yhU7r7y-hH© 
y;i/^7 yJiflfigsxx-f/WI, 4+->xfi/y y;u 
H : £ y * 7 7 "7 U— F , 4? U y x^ y y y ;i/ 1: * y 
t/;^?f- K tfu^+yx^yyy^e^y^y 
xf7i/-h, # U * * y x ^ y y y ;u tf £ y f y * y 
x- 1> , # 'J t*->xf u y y ;nf ^ y h V 7Jt7 U- 
h%©jI?U**j'xf-uyy;i/tr^yffiflfiSxxf-;l/S 
H©/x*y^Wi5?£im x7h-y7EF30K E 
F30 3, EF352 GfiftHfltfK («0 «) > ^^'^ 

7 F 1 73, F 1 7 6 , Fl 89, R0 

8 tt0*^y*1kfll («) H) , 7D7-KFC 
4 3 0, F C 4 3 1 (tt^X'J-XA ii) , 7+f 
t*"-FAC 7 l o, +)--ynys-3 8 2, S C 1 0 
1 , SC102, SC103, SC104, SC10 

5, s c i o 6 Guar? «*) ai) m<v7vm%nw& 

tt9J, *M/->n^^'Jv-KP3 4 i (fi»t 
(«c) Si) ^77U;l/^tL<tt^^7U;l/^ 
I(«)l^'J7P-No. 7 5, No. 9 5 

ttfflflifk^xn (.ft) id > h Dy yvi/ s - 3 e 6 ( f 
□ ^75*;U (1*) Si) f^fSiit^t'tS. en 
6 © j?ffirS14>W© * t- t , 7vmJk%rc it y U n y 

[0 13 1] Wffig1±^J©l2^»l±, *«W©«JS** 
©^ffl^©@Jf^fc^L, iiSO. oiB»%~2M 
1%, $ L < a 0 . 0 1 S»%~ 1 tt«%T*fe5o c 

n5©w®iS^iJtt 1 a*ffir**-6v^tt 2«u±*ffl* 
[o 1 3 2] $5.tc, -Tmz.mf%&?*wt®m\* 

#7y-77 F^ i Xtt g*tS5S*Kffc-«*-S d h^T-t 
§0 »3ift»«»J8aiJfcUT«, *^Wtti^yy7x 
yy, p,p' -f h7^f^-77^y^y/7x/ 

y, p.p' -fh7Xf;l/Xf;l/7$y^yv"7xy 
y, 2-^anf^yhy 7>hny 9-xF 
+777Fv-ty, 7yh7^y truy, ^uyy, 
7x7f-7-7y, -^yy>, 77U-7y^-yy7, ^y 

yy^lfy, th77t*y-T, 9,10-77xX;U 

7yh7-ty 9-7;W-yyy, 7-bF7x/y, 7 
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1- yf-y, ^yy+yy, 2-^pp-4 -x ho7- 

N-7W-p--hP7-'JX p--hn 
7-'jy, N-7-bf-;l/-4--hn- i -77f;l/7 

2-tert-7f-;l/7y h^^/X 1,2- 
^yX7>X7+/X 3 1 .3-y*7*f- 
l , 9 -^yX7 yxny, v^y+f/l/7-fe FX 1,2 
-t7h*/x 3,3' -#;i/#x;i/-ex (5,7- 
y*/. h*is*Jl'X-)\'?-?V y) RXf=ia%ymV2bZ 10 

[0133] s««K:w-rs}s«tt%ffiJi*-&a7x/ 

-;bttOHS«r2fflW±#-r«{k^»i:LTtt, jH'J fc: 
FD**fbft1W*tf e.n> L< ttsH'J t F*P*y 
fc£Hjfcti\ 7i7-;H> UvOl/yy, 7DD^» 
X 7nn^;|/>/F, 2 , 3 , 4 - F U t; Kn+s/^y*/ 
7x/X 2,3,4,4' -f h7tFD*v"<yy*7 
i/X a,a',a"-F'JX (4-fcKn*->7i^ 
;W - 1 , 3 , 5 - F >J -Y 7 7p fcT^y-tfy, F U X 

(4-kKa^7i-;l/) y«7y, F'JX (4-fcH 20 
D*->7x-;I/) x^X 1 , 1' -t£X KD 
+->7i-;l/) y?p^\*-y-y#£3 0 

[0 13 4] *%ffl<Dit¥mmm#i?M7 * F U^X F 

^n^y^X 2 — v7*7X y-77P^7F 
y, yf-;bx^;l/7h>, if l/y^'Jn-M/^f 
;Ux-f7l\ if Uy^'J 3-/|/t/lf;|/X-f;k 

2- /- h+-yxf rt/7-fef— F, ifUy^Jn-zR 30 
yxf ;l/x-7;V7-tf— h, T'PfcfUyyyp-yVE 

/ y 7 ;l/x-7;K 7p tf U y 7 U 3-;l^ 7 /> 7;1/X 
-7;l/7-tr7-K F^xy, «®x7/k SJMf 
/k ¥LlEx7;k y h+->7Ptr*yi?7f-;K ih+ 
y7Ptf*y^x7;k fcf/i/tryl^Tvk tf/Hfygf 
x7;k \£)l\£ym?u\2M N, N—y'^7 ;l/*/l<A 
75 F\ ;FX;l/**y h\ N-^f;I/lfn'JK 

y, fh7tKD77yfW$L<, cnewiSii* 

[0 13 5] ±f2fk*««S4?^S7* F U->*X Fffl$ 40 

(W : y y a y/-^{ty u 3 y^H) ±tx e7- . 
»*uy*xh/^7-y^#§;ii:^T't§o 

[0 13 6] *%®<D{t¥mmm$i?M7* b Ui/Z b 

mmK07)vtivmmmtLxit, mm. jmiti-b 
y Tkiwt* y f^, f y * a, f 
y^A, yy®7HJ7i^ y77y&7Fy 72*, 7 

> ; E-77kSS<0fttti7/U*yja, xf;1.7 5 7 n-7 50 



Kfffl 2003-307840 
40 

ym<DWii 7^ym. -y*x^i/7 5y, s>- 

n-7f;l/7 5:'3?©£2 7 5 7lB, Fyx7;l/7S 
y, ^^|/->*xf ;I/75 yf©S3 7^yl, y7f;b 
x^/-;l/75 7 hUx^ry— ;l/7 5>«©7;I/3— 
;l/7 5 ySL *4/A7 5 F-S>7-tz F 7 5 F«©7 5 K 

rh^^Wytx^Afc Ko+S/K, MM?- 
;!/ (2-tFa+v'Xf/W 7 y^xfi* t Fa*-> 
h\ r h^x7;l/7y^x7Ak KP+y F, F>;77 
;^f)l/7ytx7i>t: Kp+^K, 7F7x77-;b 
7y ; &-7AtKn*yF > 7>7;1/ F U x77-;U7y 
^x^At: Fa*">F\ ^y-»^f ;l/y"x77-;I/7 
ytz7AtFp + y h\ ^y^i/yf/l'X^/-;!/ 
7y ; ex9Ak Kn*S/K, ^y-7>'UFyx77-;U7 
ytx7Ab FP + y F, r h77'alf;!/7y ; ex7A 
t Fp*~> h\ 7 F =7 77;l/7 ytx^At: Fp^-> F* 
^©^4l57y ; ex7A^ ep-;K \£'<VWm<D 
mtK7 5 yf©7;l/A U !l£D7j<?§ffi 6I# 0 . 1 ~ 1 0 

[0 13 7] 

[0 13 8] £j£0Ul CttSO^fSM] 
^HlO^ti, 7-b^-;Hk^MLT«ex;l/x-7yb 
*fflv^S^fe 7;l/3-;i/t7;l/+;Hfx;i/x-7;l/^ 
ffl^/c7-b^-;U32^?*©^-rn^ffl^Tt^fi!c7Sc: 

[0 13 9] (1) »flgl©^J« 

B*tfiiiJvP8 0oo (isoog) t7ptfyy7 

•j3-;l/^yy7;l/X-7;U7-br-F (PGMEA) 
(8 2 00 g) ^77X3^-c ; j§fl?L, MJE^S^ff 

■^rcct^^Lfc'^ -y^n^yx^y-;p (5 
7 6. 2 g ) ic t: V -y*x7 A- p - F^xyx;!/**- 

f 0. og) *iiaz.mMLrz®m*. Ri&micmu 

L, ?6>C, t -77;Hfx;l/X-7;U (4 5 0. 2 
(3. 6'JyF/W fc»txf/l/ (7. 2Uyh;W* 
ixf;W «»»OPGMEA«i£U *«WfC 

<&frz>mwkm*%?z>7>iti y Rr»tt««ig (ffiflg 1 ) 

(3 0ai%PGME ArSffi) *Sfc 0 S/i, #yxf- 

It I 1 0 0 0, Mw/Mnttl, lOT'feofco 

[0 14 0] (2) VK2 0$JX 
Q*l'ilSV PI 5 0 00 (1 OOg) tPGMEA 

(4 0 0 g) ^7-7X3cpTjg^U, «EiRe«:Rl\ 
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* ->x^i/y/p-t Kn*->xfl/y/p-i'V^D,f 
^>X^U» 16. 2 gfcafiKHfcfc LTfffco f#e> 

nft#'j7-©p-i -xh+s/xh+s/xf-U'yi&jS 

3 0 : 6 0 : 1 O-p&oTCo £7c, #V Xf-Uy&m'D 
GPCflJ£K«fc»K m P)ftfc#'Jv-<DMwti 1 80 0 
0, Mw/Mnlil. 1 2T'&o7c„ 
[0 14 2] (4) ®Bjj4<D£/£ 

4 - l lfx;l/x— r;KO£jS) 
tfx;bx-r;U (X-l) fcfSfc. 

c-arfigM 4 - 2 ] nmcm^xwjK mmmbtzp 

- t e r t -7h^->^f UVty V— 3 9. 6g 

(o. 2 2 5-e;i/) Mt-BuXfl/y ; t/v-4g 

(0. 0Z5t)U) *7- h^fc 1 0 0m IK 

feMLTco mmn.ffi.RVm.WT, 8 0 < OCT7V"tfX^ 
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